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+ Cassette Deck 
+ 10 Blank Cassettes 
+ Introduction to Basic 
Parti 
+ User Manual 


+ 12 months warranty 
+ Fitted 13 amp plug 


£ 212 














Dot Matrix Printer Memory Expansion Board Plug-in Memory Expansion 


Tractor feed, 80 
characters per line at 30 
characters/seconds. 
£ 199.96 plus VAT 


Multi-slot unit used to 
accept memory and/or 
game and program 
cartridges 
£ 85.00 plus VAT 


3k -£ 26 . 04 , 8k -£ 39 . 09 , 
16k-£65.17 plus VAT 
Single Drive Floppy Disk Unit 
£ 395.00 plus VAT 


The standard features of the Vic are: ★ 5K RAM expandable to 32K ★ 16 screen 
colours ★ 8 character colours ★ 3 tone generators, each of 3 octaves - plus white 
noise generator ★ Screen display 22 charactersx23 lines deep ★ Full PET type 
graphics ★ High resolution graphics capability ★ 8 programmable special functions. 


Goods required 


Price 


Add £4.00 post, packing and insurance for 
special deal and £1.00 post, packing and 
insurance for all other items. Add 15% to all 
prices for VAT 


Total £ 


Name; 


Address; 


MAIL ORDER to; Adda Home Computers Ltd. 

FREEPOST, London W3 6BR or telephone your 
order (24 hours a day) to 01-992 9904 quoting your 
Visa, Access or American Express number. 

*1 enclose a cheque, made payable to Adda Home Computers 
Limited for 

£ . 

‘Please charge my Visa/Access/American Express account. My acount 
number is 

‘Please add my name to your mailing list 
‘Delete as applicable 

Date. 

SHOP ADDRESS; Adda Home Computers Ltd. 

154 Victoria Road, Acton, London, W3. 

(near North Acton tube station) 

Tel 01-992 9904 

OPEN; 10am-6pm (Tuesday-Friday), 

10am-5pm (Saturday). 


V 


TERMS AND CONDITIONS; All goods sold subject to Adda terms and conditions of sale. Full details available on request, but 
include; 7 day money back guarantee, Adda 12-month hardware warranty. Please allow 21 days for delivery. Allow 7 days for 
personal cheques to be cleared. Quoted prices are exclusive of VAT. 




Microcomputer Printout May 1982 
































Under Review: the Arfon 
expander 

You want extra memory, the new piug>in 
graphics, the “programmers’ toolkit”? You 
need an expansion module of some kind and 
Arfon has the first in the field. It got 
Commodore’s approval: see how Chris 
Durham liked it. . . 


Under review: Currah tape 
and Commodore disk 

Cassettes may be cheap ana simple, but they 
feel agonisingly slow when you see the 
alternatives. Barry Nicholson checked out 
two of them ~ Currah Computer (sic) 
Components’ all-digital cassette (it uses those 
tiny dictation-type cassettes) and the long- 
awaited Commodore Vic-1540 disk unit .. . 


Three-lettered friends: Vies 
and Pets in communication 


At last, the start of a regular series on how 
Vies can relate to the Commodore Pet 
computers: how can you get Pet programs to 
work on the Vic, and vice versa? Chris Preston 
says it isn’t really too hard . . . 


A simple Machine-Code 
Monitor from Butterfield 

Commodore has its own machine-code add-on 
just about ready for the Grand Launch, but in 
the meantime here’s TINYMONI — a tape- 
loaded monitor for any Vic which honours Pet- 
monitor commands .. . 


Tommy’s Tips 

A big hello to Tommy, Vic programmer 
extraordinaire who has eagerly volunteered to 
field all the more technical questions we 
receive . . . 


Under review: 
the Vic printer 


Three reviews this time; what value! Chris 
Durham poked around the Vic-1515 and came 
to the conclusion ^hat this small, neat, shrill 
little number looks like good value . . . 


Dear Vic 


All the questions, queries, brickbats and 
bouquets that Tommy can’t handle . « . 


Todd’s Lore 


Vic supremo Mike Todd tells you about a bug 
in INPUT, explains why the Vic doesn’t work 
twice as fast as a Pet, gets inside the 
peripheral chips, and plugs the independent 
Commodore Products User Group . . . 


Victuals 

By popular demand there’s more space this 
month for programs contributed by readers. 
Games predominate, but there’s much more 


A Programmable 
Character Set Editor 

Elsewhere in the world this excellent program 
for developing your very own graphics 
symbols and alternative character sets is being 
sold for folding money. We give it to you for 
free ^ part one now, part two next issue . . . 


A Matter of Routines 

A new feature for Vic Computing —- a page of 
useful subroutines that you can drop into your 
programs. This time around, Julian Ravest 
offers three sorts of sort. . . 


Editor 
Dennis Jarrett 

Workers 

Stacey Tanner, Michael Burlington, Andy Bloom 
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Annabel Hunt 
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Cathy Lane • 
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Rock Storm 
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Karen the Black Douglas, Paul Hulme 
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Telephone: 01-607 9489 (all departments) 


Vic Computing is published six times a year by Paradox Group, 39-41 
North Road, London N7.9DP, Annual subscription: £6 per year (UK), 
£IRL 8.50 (Eire), £9 (Europe), £ 16 (rest of world). Printing by 
Thamesmouth Printing Co Ltd, Southend-on-Sea, Essex; 
Phototypesetting by Carlinpoint Ltd, London WC2; 

All editorial contributions are welcome; material is accepted on an ‘all 
rights’ basis unless otherwise agreed. Enclose SAE if you want the return 
of original manuscripts and photographs. Please do not send listings: we 
only accept programs in cassette form. 

All material © copyright Vic Computing Ltd 1982 and contributors. No part of this issue may be 
reproduced in any form without the prior consent in writing of the publisher, other than short 
excerpts quoted for the purposes of review and duly credited. The publishers do not necessarily 
agree with the view^ expressed by contributors, and assume no responsibility for errors in 
reproduction or interpretation in the subject matter of this magazine or any results arising 
therefrom. 












































































PERIPHERALS-UTILITIES-SOFTWARE 


Minidisc Drive 396.00 Line Printer 

Alton Expansion 99.00 Machine Code ROM 

3K RAM 29.95 Prog. Aid ROM 

8K RAM 44.95 Hi. Res. ROM 

16KRAM 74.95 Vickitll 

229.00 

34.95 

34.95 

34.95 

44.95 

Stack Expansion Board with 3K RAM and Vickit I 

73.20 

RS 232C 55.95 Paddles (Pair) 

Joystick 7.50 Light Pen 

Multiplexer 37.95 Dustcover 

13.50 

28.75 

2.25 

SOFTWARE ROMS 

Avenger-Superslot-Super Lander-Road Race all 

19.95 1 

Tape Software 

Vicalc-Advanced calculator with 10 Memories 

Telephone Directory-Create, ammend optional print 
Skymath and Space Division-Maths for younger children 
Simple Simon-Colour and Sound Simon game 
A-maz-ing-Munchmen/pacman 

Alien Blitz-Space invaders 

8.99 
8.95 

ea. 6.99 

6.99 

6.99 

7.99 

Books 

VIC Revealed 

Programmers Reference Guide 

Getting Acquainted (Revised) 

10.00 

14.95 

5.95 


NEW SORWARE ARRIVING ALL THE TIME. SEND FOR FULL LIST 


BlJilMEil& ELECTRONIC 


7 Castle St, Edinburgh EH2 3BB Tel 031-226 5454 

To BEM 7, < 

ORDER FOR 

ADDRESS 

Castle Street, Edinburgh EH2 3BB. Tel. 031-226 5454. 

M frnm N A MF 


QUANTITY 

DESCRIPTION 

PRICE 
















1 Post FREE OVER £100.00 Add Post £2.50 (50p per item software) 


1 1 enclose my *cheque/charge my Access/ | TOTAL 

—- -3 


Signature _ 


CARD HOLDERS ’PHONE YOUR ORDER 
-24 HOUR SERVICE. ^Delete as applicable 



Eye on Commodore 




If you want an Authoritative Comment 
from An Industry Source on Commo- 
dore’s announcements about a 
universal’ computer with plug-in 
emulators for other systems, you might 
try for a contribution from John Roach. 
He runs the Tandy organisation and has 
a reputation for being —• candid, shall 
we say? Asked for a view on the 
perhaps premature announcement by 
Commodore he replied succinctly: 
“Horse manure”. Oh, come now. 
Who uses the word ‘manure’ these 
days? 

And on the subject of useful quotes 
with which to impress friends and 
acquaintances while queuing at the job 
Shop, here’s a World View from 
Commodore’s president Jim Finke (as 
cited in the US magazine Byte): “The 
pesonal computer market is about the 
same size as the total potato-chip 
market. Next year it will be about half 
the size of the petfood market and is 
fast approaching the total worldwide 
sales of pantyhose”. 

He doesn't really mean chips, of 
course, he means crisps. Anyhow, 
there’s no equation between quantity 
and quality (a fact which accounts for 
Tandy’s success?) and tne personal 
computer market has a long way to go 
before it approaches the sheer class as 
well as the volumes of the pantyhose 
business. 

But on the question of size and success 
in the personal computer business (and 
quotable quotes about It), here’s a 
somewhat double-edged comment 
from one of the analysts who works for 
a Wall Street stockbroking firm: “Pac- 
man will make more money for 
Warner than the movie ‘Star Wars’ 
made for Twentieth Century Fox”. 

What’s that again? Well, Warner owns 
Atari: and Pac-Man is a slightly advanced 
gobbler game. Pac-Man zips around a 
tricky maze pursued by aliens and 
downing ‘video wafers’ and ‘power 
pills’ to give him the speed and the 
resilience to fight back. 

Ho hum, you might think. Well, Atari 
reckons it will sell $200 million worth 
of Pac-Men this year alone. 

‘Power pills’, eh? 

Elsewhere in the world, we hear 
there’s a new Sinclair machine due to 
be launched soon — at the end of 
March, said the rumour mill the first 
time around, but that date has clearly 


passed without sight or sound of it. 
Maybe one of the forthcoming 
computer fairs will see it. 

Anyhow, the new Sinclair was 
reportedly designed virtually from 
scratch and rushed into production in a 
matter of months. Why? Largely 
because Clive Sinclair was stung into 
retaliation by the Department of 
Industry’s exclusion of the ZX81 from 
the official favours (and guaranteed 
markets) bestowed on Research 
Machines and Acorn when schools 
were given 50 per cent grants to do 
their computer shopping at Research 
Machines and Acorn. 

The professional Sinclair-watchers are 
calling the new machine the ZX82, 
though that probably won’t be the 
official name. It probably won’t 
obsolete the ZX8I: Sinclair’s cheap 
introduction to computing definitely 
has a year or two of marketing life left 
in it yet. 

Instead, we hear, the new product will 
be a head-on competitor for the BBC 
micro — not least because that’s 
another case of semi-official selection 
that again passed the Sinclair organisa¬ 
tion by. There’s an alleged resemblance 
in the Basic to the BBC’s Acorn-made 
offering, so there should be some com¬ 
patibility at the program level. As for 
price, the phrase we were quoted was 
‘‘cheap enough to make Acorn 
sweat”. 

The new Sinclair machine will almost 
certainly be A Good Thing, even if 
Sinclair products do have something of 
a reputation now for improving 
radically in their Mark 11 version. Apart 
from anything else, WH Smiths will be 
selling it: Smiths is reportedly con¬ 
sidering the Vic, too, so it’s just possible 
the two low-cost micros will be on view 
side by side later this year. What’s more 
the new computer should force down 
the price of the ZX81 to something like 
£50 or so, making it an even cheaper 
intro to computing: that can’t be bad, 
either. 

And where does the Vic fit into all of 
this? Well, it looks as though Sinclair will 
be able to best the Vic’s Basic but not its 
price. The target price, we hear, is 
something around £240. Commodore 
is obviously keeping a wary eye on 
Sinclair, but it has a head start — it’s 
Commodore that has the distribution 
fixed up and most of the bugs ironed 
out and the production rolling. 
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Compete! 

Commodore has launched a program- 
writing competition with prizes valued 
at over £1,500. Winners also get the 
chance to benefit from royalties on 
successfully-marketed entries. 

Submissions are invited for any type of 
program designed to run on the Vic-20 
or Commodore PET 4000 series. 
Preferred entries will be both inventive 
and instructive,” comments 
Commodore. ‘‘They should be 
designed for use as a primary, second¬ 
ary or special schools educational 
program: or for programs devised for a 
home application”. 

First prize consists of the Vic single¬ 
drive floppy disk unit, the Vic printer, 
and the Vic programmers aid cartridge 
— all new and good. Second prize is the 
Vic disk drive and the programmers aid 
cartridge: and third prize is the printer 
plus the cartridge. 

Entries should be sent to Commodore 
Software Competition, 35 Garway 
Road, London W2 4QD no later than 
30 June 1982: and you’ll need to include 
the coupon at the foot of the page. 

There’s another competition in the air. 
The big computer manufacturer NCR 
is sponsoring a competition to highlight 
the work done by students involved 
with computing or business studies and 
electronic engineering for 
communications and information 
systems. The competition is open to 
students aged between 18 and 25 and 
will be based upon the project or thesis 
that such students will be submitting in 
connection with their studies this year. 

Each university, polytechnic and college 
or institute of higher education may 
enter up to two projects — they must 
be the work of an individual, not a 
team. 

The entries will be judged on a regional 
basis by a team of independent experts. 
The best from each of the twelve ‘IT 
82’ regions in England, Scotland, Wales 
and Northern Ireland will go forward 
to the finals in early December in 
London where they will be judged on 
their originality, ‘‘benefit to society” 
and the advance of ‘‘information 
technology”. 


And at the end of it all, the winner will 
go to the States at NCR’s expense. The 
regional winners will have their 
expenses paid to attend the finals in 
London and will receive a commemo¬ 
rative plaque. 

Well, a trip to the States sounds fine — 
even if it is bound to include a visit to 
NCR’s home town of Dayton, Ohio, a 
city which makes even Motherwell 
look like a nice place to be on a wet 
Sunday. A visit to London and a plaque 
will probably be of less appeal these 
days, though. It’s a shame NCR doesn’t 
make Vic-sized computers that it can 
give away . . . 

The closing date for the NCR 
Information Technology Student of the 
year Competition is 31 October 1982. 
For details contact NCR’s Michael 
Fenton Webster on 01-388 8244. 


Plug In 

Somehow the spring seems to bring out 
all the microcomputer shows. Vic 
enthusiasts, what will probably be the 
biggest and the best is the burgeoning 
Commodore-organised Commodore 
Computer Show in June. 

The third of that ilk will be held at the 
Cunard Hotel in Hammersmith 
between 3 and 5 June. More than 100 
exhibitors will be there — including Vic 
Computing, of course! — and the 
organisers are expecting 20,000 
visitors. 

Goodies at the show will include “many 
exciting innovatory products from 
Commodore” (says Commodore) as 
well as original programs and add-ons 
from the ‘approved product suppliers’. 
Commodore’s bit should include the 
latest collection of products, including 
the extraordinary Ultimax (and it is 
extraordinary — extraordinarily ugly, 
extraordinarily good value). 

The stand should also have the Vic-40, 
at which we cast a furtive peek some 
time ago. It looks like the Vic-20: it gets 
the same Basic, we think: and it can use 
the same peripherals. But it isn’t a 
simple plug-in upgrade for the 20, it’s a 
completely new machine. And it can’t 
use the Vic cartridges: instead it has the 
same kind of connector as the Ultimax, 
so it is the Ultimax’s cartridges that it 
can use. 


Vic Computing: the Commodore Competition 

Send your program writing entry to: Commodore Software 
Competition, 35 Garway Road, London VV2 4QD. Entries are only valid 
with this coupon. 

NAME. 

ADDRESS. 


It also uses the same processor as the 
Ultimax, the 6510 chip rather than the 
6502. Basically the difference is that the 
6510 has an extra eight-bit 1/0 
processor, so it can run more memory 
without the need for clever internal 
memory management facilities. 

More significantly, the Vic-40 and the 
Ultimax use two chips for the sound 
and video control. The Vic-20 has just 
one, and separating the functions 
means that the newer products can do 
a lot more. The 6581 SID (Sound 
Interface Device) gives you three 
‘voices’, each of nine octaves: four 
waveform possibilities: and a 
programmable ADSR envelope for 
each sound. If that means little to you, 
just take our word for it that it makes 
the Ultimax and the Vlc-40 pretty 
versatile tone generators. 

The other new chip, the 6566 video 
controller, is also pretty smart. In a 
320-200 matrix, with 16 colours 
available, you can define up to 256 
graphic shapes called ‘sprites’. These 
can be moved over and behind each 
other, and they can appear to collide as 
well. The 3D effect is great! 

The Vic-40 comes with 16 or 64K 
memory — though only 38K of the 
upper size is available for user 
programs. Existing Vic and Pet soft¬ 
ware can be converted quite easily to 
run on the Vic-40, says Commodore. 

Future goodies will include a plug-in 
Zilog Z-80 emulator, as discussed in last 
issue’s ‘Eye on Commodore’. There 
will also be soft-loaded languages — 
Pilot, Pascal, extended Basic. And the 
price? Commodore dealers are being 
told that the 40 will fall between £300 
and £500: and they should be able to 
start selling it in the late Autumn. 


If you want to stick with Commodore 
for a more serious commitment to 
computing, take a look at the other 
new stuff that will/should be on show in 
Hammersmith. These are the Commo¬ 
dore 64 and Commodore 128. The 64 
is effectively a Vic-40 with a different 
keyboard (ten function keys, separate 
cursor controls, a numeric keypad as 
well as QWERTY) and more memory 
(64 to 128K). It will also support the big 
floppy disk unit, the one-megabyte 
8050 as usually sold with the 8032 Pets. 

The Commodore 64 will still have a 
separate monitor. The Commodore 
128 will have an integral screen and 
floppy disk drives, and a price tag of 
over £2,000 to set against the £500 to 
£700 that you’ll be paying for the 64. 
The 128 is clearly a different animal — 
reportedly styled by Porsche, with the 
kind of ergonomic design (sculptured, 
keyboard, tilting and swivelling screen, 
and so on) that should make it a 
competitor for the Sirius and IBM 
Personal Computer. 

So go to the Commodore Show to see 
what Commodore’s got in store for 
you: call Slough 79292 for details. 


Mistack 

Some baffled readers might have 
spotted that the Stack ad in our last 
issue included out-of-date prices. Our 
apologies to all concerned. Oops. 
Well, in mitigation we can point to the 
fact that we’d only just taken over the 
mag then: and the advertisement itself 
had to be passed on from another 
publisher, who sent us the wrong 
material. But we didn’t check it. So 
we’re very sorry. Sorry, Stack. 


★★★★★★★★★★★★★★ 

INVADERS ON 
VIC 

★ ★★★★★★★★★★★★★ 


If you have a 3.5K VIC and a cassette unit 
Send £6.90 (all inclusive) 

To: Mellor Computer Consultancy 
At: 3 Town Street, Marple Bridge, 
Stockport SK6 5AA 
Tel: 061 449 8101 



ENTRY TITLE 


























































































commodore 

COMPUTING 

MarchnSB2 Cl.25 



An exciting new Commodore 

periphmil 


“Commodore Computing” is the only publication 
that’s specially for those with PET or VIC computers. 

It not only keeps up with the latest developments in 
technology but shows how they apply to your particular 
system. 

There will be articles by the world’s leading computer 
authorities. Details of new products. 

As wel I as a 11 ki nds of d if f erent ways you ca n get the 

most from your Commodore computer. 

An annual subscription for 10 copies of “Commodore 
Computing” only costs ETl0.00. Just fill in the coupon for 
more details or call into your local Commodore Dealer. 
Either way- its the Commodore peripheral you shouldn’t 
be without. 


r Send to; Commodore Computing, 

P.O. Box 13, Lysander Road, Yeovil, Somerset. 
I Tel: 0935 73306 

I Please send me full subscription details of 
I “Commodore Computing”. 

Name--- 
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one good reason why I should 
choose a VIC 20 home computer.’’ 


I. VIC is outstanding value 
for money. No other colour 
home computer can give so 
much for under £200. 

Z Total standard memory 
25K made up of 20K ROM and 
5KRAM. 

3. Fully expandable to 17h^ 
user RAM. 

4. Microsoft Basic inter¬ 
preter as standard. 

5. Accessible machine 
language via plug-in 
cartridges. 

6. Connects direct to 
monitor or standard television. 

7 Full size typewriter style 
keyboard. 

8. Full colour and sound. 

9. All colours easily 
accessible. 

10 . 62 predefined graphic 
characters direct from the 
keyboard. 

II. Full set of upper and 
lower case characters. 


12. 256 displayable characters 
direct from the keyboard. 

13. High resolution 
graphics capability via plug-in 

cartridges. 

14. Programmable function 
keys can be used with plug-in 
cartridges. 

15. Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 

17 Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

19. VIC20istmly 
expandable into a highly 
sophisticated computer system 
with a comprehensive hst 

of accessories (see panel below). 

20t Full range of software for 
home, education, business and 
entertainment on disk, cassette 
and cartridge. 


21. Books, manuals and learn¬ 
ing aids from Teach Yourself 
Basic to the VIC programmers' 
reference guide (a must for 
advanced programmers). 

22. Full supportforVIC owners 

- their own magazine 'VIC 
Computing' as well as a national 
network of VIC user groups. 

23. National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 

- Commodore are world 
leaders in microcomputer and 
silicon chip technology 

25. Commodore is the leading 
supplier of micro computers 
in the UK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 

How many reasons was it 
you wanted? 


Accessories include: 

• Cassette tape unit. 

• Single drive 5?" floppy disk unit (170 K bytes 
capacity). 

• 80-column dot matrix printer. 

• 3K, 8K and 16K RAM expansion cartridges. 

• Programming aid packs; machine code 
monitor cartridge, programmers' aid cartridge, high 
resolution graphics cartridge. 


• Plug-in conversion box for a full 32K, 
40-column x 24 lines VIC including Prestel com- 
patability. 

• RS 232C communication cartridge. 

• Memory expansion board. 

• lEEE/488 interface cartridge. 

• Joysticks, light pens, paddles and motor 
controllers. 


ft commodore 

VIC20 


The best home computer 
in the world. 


FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO; COMMODORE INFORMATION CENTRE, 
675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292. 
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Expanding with Arfon 

by Chris Durham 


Chris received his long-awaited Vic-20 in 
October 1981. By the middle of 
November he was well immersed in 
writing programs and **trying out the 
many and varied features of this excellent 
machine”. When he bought a Super- 
Expander cartridge and received a free 
3K RAM cartridge from Commodore (a 
welcome gesture when all the trans¬ 
formers were recalled), he decided that 
with 6.65K of user RAM he could start on 
the bigger programs. ”Before long” he 
relates ”1 was seeing tempting advertise¬ 
ments for goodies like Programmer Aid 
cartridges, Machine Code Monitor 
cartridges, more expansion memory 
cartridges — the Vic can only accept one 
cartridge at a time.” 

So he started thinking about an ex¬ 
pansion unit, an add-on device which 
would allow a number of cartridges to be 
used simultaneously. The Commodore 
‘motherboard* expansion unit was not 
available; but in the depth of Wales Arfon 
had seen the requirement and produced 
its own Vic expander. 

Chris bought one and now reports on it. 

Not having seen the Arfon ujiit before, I was 
somewhat startled by the enormous box that 
was finally delivered. On removing the (well- 
packed) unit, however, all became clear: It is 
designed to hold the Vic as an integral part of the 
system — and a very snug fit it is too. 

It is solidly constructed from heavy-guage 
aluminium painted to match the Vic. The on¬ 
board power supply is totally enclosed in a metal 
box which can only be unscrewed from beneath 


the unit. The mains lead is quite long, but it’s 
nowhere near the length of the combined mains 
and low-power leads of the original 
transformer. The Arfon expander does come 
complete with a three-pin 13 amp plug, though, 
which is more than one can say for the 
Commodore box. The new power supply 
replaces that supplied with the Vic: it consists of 
a toroidal type of transformer, which means 
quiet, cool and vibration-free operation. The 
transformer supplies three separate voltages; 5 
volts for the expansion board, 9 volts for the 
Vic and 24 volts which goes to a socket on the 
side of the unit according to the glossy brochure 
this is for the Arfon ‘Micro Printer’ when it 
appears. It’s purely a power socket, however, 
and the printer will still plug into the serial port in 
the back of the Vic. 

The expansion board itself consists of a PCB 
containing five ICs, a few discrete components, 
and seven expansion sockets (which is one more 
than the forthcoming Commodore expansion 
system). Only time will tell If seven are ail really 
going to be of use simultaneously, but more of 
that later. The expansion board is firmly 
screwed to the unit with six screws: and that 
fact will achieve real significance later on. 

There are a number of large slots cut in the side. 
One allows access to the games port on the side 
of the Vic. The others are large enough to 
permit a user-port plug to pass through, sot that 
cables can come in from peripherals with the 
plug already on. 

At the back behind the expansion board is an 
inverted three-sided piece of metal, rivetted 
not very firmly to the base. This, explains the 
brochure, is to hold the UHF modulator unit — 
a job It does quite well in fact. 


Fitting the Vic 

The first job is to fit the Vic on to the expansion 
unit. The instructions warn that it is a tight fit 
between the side walls, and they are not joking. 
Great care needs to be taken to avoiding 
pushing too hard and suddenly ramming the Vic 
into the PCB connector. The non-slip feet on 
the Vic guarantee that the one thing you cannot 
do Is slide it genty into place. The trick is to lift 
the front of the Vic very slightly — but not oo 
much or you will catch the PCB connector at an 
angle and risk breaking It. 

It was at this point that I hit the first snag. The 
Vic resolutely refused to slide on to the 
connector. Since the expansion socket is inside 
the Vic, it took a little while to discover that the 
socket and the connector were out of 
alignment by almost a quarter of an inch. 

The Vic cannot move laterally between the side 
walls: and the PCB seemed firmly secured by 
those six screws. So it looked like an Impasse. 
Closer examination of the screws, however, 
showed that there is a nut and washer securing 
them under the unit. Loosen the screws: and 
bingo, oblong holes are revealed. These are 
large enough to permit about a quarter of an 
inch of movement: so by moving the PCB from 
one extreme to the other I was just able to slide 
the Vic back to engage the connector. I don’t 
think that it would have done any harm to have 
made those six holes even wider and thus 
remove any suggestion of strain on the board 
when a big adjustment is needed. There’s a small 
hole at the front of the Arfon unit to allow the 
Vic to be screwed into it to avoid any 
movement, but I have not found this to be 
necessary. 

Once the Vic Is in, the final task is to connect the 
power supply by plugging the cable into the 
user-port on the Vic. The cable comes 
complete with a user-port plug and clear fitting 
instructions. 

The power on-off switch on the Vic is now 
redundant, a power switch being provided on 
the side of the unit. This has the major 
advantage that it is now the mains which is 
switched on and off and not just the 9V supply: 
no longer do you have to unplug the 
transformer at the end of each session. To add 
to the safety aspect, the power supply is 
protected by a 500mA 250V fuse next to the 
switch. 

Using the thing 

When you start to plug in your cartridges you 
come to the second snag. A 3K RAM cartridge 
fits without any problem. Try an 8K cartridge, 
though, and it may not fit. Arfon has put two 
keyways In each socket so that cartridges 
cannot be fitted the wrong way round. The 3K 













































































cartridge has two slots; my 8K RAM pack has 
only one. 

This may have been an oversight on my 
cartridge. But in any case the key ways are easily 
removed with a pair of thin-nosed pliers. Do 
make sure that you only take out one of the 
keyways, if necessary, otherwise you might 
have problems in the future. 

Once the cartridges are firmly fitted, you can 
switch on. The Vic’s red power light should 
come on as normal. If you have a ROM 
cartridge fitted, you’ll be in action straight 
away; but sine there is no way of ‘switching out’ 
any of the sockets, clashing ROM cartridges 
cannot be plugged in together. 

I see no reason why a small DIL switch-bank 
could not have been added, connected to the 
two end sockets for example. This would have 
allowed one or neither to be connected, thus 
saving a lot of cartridge changes and the 
corresponding wear on the connectors. 

With ordinary memory cartridges fitted you 
get your screen message of ‘X’ bytes free 
where X is the total memory plugged In, less the 
operating system chunk . . . Or is It? The 
Instructions point out that If you have an 8K (or 
a 16K) expansion fitted, any 3K RAM cartridge 
(or a 3K RAM area in a RAM/ROM cartridge) 
will be ignored. 

The reason for this Is that when the total RAM 
available to the Vic exceeds 8K, the location of 
the screen map changes effectively Isolating the 
lower 3K RAM expansion area. So when the Vic 
searches to see how much memory it has, that 
3K area Is completely ignored and does not 
appear on the screen total. This means that the 
maximum free memory you will see indicated 
on your screen is approximately 28K. 

The good news is that the 3K expansion area is 
still there, provided you have a 3K cartridge 
plugged in, and it can be POKEd and PEEKed in 
the same way as any other RAM locations. This 
makes it ideal for storing machine-code routines 
or similar, since Basic cannot overwrite it — no 
memory pointers to juggle, just 3,072 glorious 
bytes waiting to be used and a total free 
memory of approximately 3IK despite what 
the screen tells you. 


At this point you may be a little concerned at 
the thought of unprotected cartridges sitting up 
waiting to get knocked about, empty sockets 
yawning open for pins to be dropped Into them, 
cables generally looking a little untidy. The 
answer? The optional metal cover. Quite why it 
Is an option is puzzling, for it turns what is a fairly 
good expansion unit into an extremely versatile 
system. Put the cover on and you have the 
perfect stand for your TV; and If your TV is 
small enough, you can fit your cassette 
recorder on as well. 

This is fortunate. You may remember that the 
modulator fits into the back of the expansion 
unit. This means that the lead from the Vic to 
the modulator has to be ‘stored’ inside the unit. 
It does, in fact, fit under the PCB, with a little 
coaxing; but now you only have the lead from 
the modulator to the TV which isn’t all that 
long. 

The fact is, this system lends itself to a portable 
TV. Even changing the cartridges Is not a great 
hassle, with the cover lifting off easily once you 
have removed the telly. 

Unlike the proposed Commodore mother¬ 
board, which will either plug into the expansion 
socket direct, or use a short ribbon cable 
connection, the Arfon unit enables you to carry 
the whole system around In one piece without 
the need to unplug any cartridges, sockets or 
cables, other than the TV and the mains lead. 
This will be a considerable advantage If the room 
in which you use your computer Is not the room 
you keep it in normally — lounge and bedroom, 
for example. Constant plugging and unplugging 
will rapidly wear the edge connector on an 
expansion unit PCB, leading to trouble In the 
future. Since the Vic remains permanently 
connected in the Arfon unit no problems should 
arise from that source. 

One final problem may occur if, like me, you 
want to be ale to connect the Vic to the outside 
world via the user-port. The Arfon power 
supply to the Vic has already laid claim to this 
port with a rather thick twin flex. One way 
round the problem is to connect your own 
cable to the same plug and then to a suitable 
socket which you can mount easily on the side. 

I have used this method with great success since 


I no longer have to take the cover off to 
connect It: I plug the lead from the ‘black box’ 
into a DIN socket fitted into the side of the 
expansion unit and run the program. 

This will not work if you have an external device 
which requires more than six connections, 
though or one which comes with its own user- 
port plug. In this case the only solution is to 
make or buy a ‘splitter’ lead with one plug 
connected by two cables to two user-port 
sockets. Although this would be rather a messy 
solution, the alternative of a plug-in board with 
one socket at the back and one on the side will 
not work here because there is Insufficient 
room between the back of the Vic and the 
power supply box. Knowing the deviousness of 
some microcomputer users, however, I have 
no doubt that someone will come up with an 
elegant solution to this problem. In the 
meantime, if you really must have access to the 
user port you’ll have to struggle on as best you 
can. 

The Cost 

The Commodore motherboard does not yet 
have a firm price announced, so comparisons on 
value for money are not possible. The Arfon 
unit sells for just uner £100, including the 
optional cover, VAT and carriage. 

Some may consider this expensive, since It does 
not Include any extra memory or Interface 
units. But it does open up a multitude of 
expansion possibilities for the Vic which are 
unobtainable without It. Personally, I rate it 
reasonable value for money, mainly because of 
the sheer versatility it offers. 

Don’t forget, there are going to be many more 
cartridges available In the future than there are 
now: and you are bound to want to use some of 
them, together with extra memory. This makes 
some form of expansion system a must for 
most people. Looking at the prices for other 
Commodore add-ons, the Arfon unit is 
probably going to be cheaper than 
Commodore’s motherboard. 

Conclusions 

The Arfon expansion system is a well-built, 
robust unit which turns the basic Vic Into a very 
versatile machine. Although the cover is an 
optional extra, the small additional cost (£8) is 
mroe than worth it for the extra versatility and 
protection. The on-board power supply Is 
considerably superior to the original Cic 
transformer, and allows the mains to be 
switched off rather than merely the 9V supply. 

The use of the user port to supply power to the 
Vic may cause problems in the future when 
trying to control other devices by means of the 
same port, unless someone produces a ‘splitter’ 
lead. 

If you are going to be moving your Vic around a 
lot then this expansion system will save a 
considerable amount of wear on your 
expansion socket. At £100 it is not exactly 
cheap, but It does offer expansion possibilities 
that cannot be obtained in any other way. 





































































Better ways to remember: 
two options in storing fiies 


by Barrie Nicholson 



Storing programs and data on converted 
audio cassettes is cheap, but it’s awfully 
slow and very limited. You want more 
storage space and faster access? Barrie 
Nicholson looks at two faster and much 
more flexible alternatives to cassette — 
the digital cassette and the floppy disk. 
The rather special cassette unit comes 
from Currah Computor Components: 
the disk is Commodore’s own VIC-1540. 

The Vic-1540 floppy disk 

Floppy disks go virtually hand In hand with 
microcomputers, and the arrival of the mighty 
micro effectively created the need for and 
subsequent development of floppies. In many 
ways they’re the ideal mass storage peripheral 
for personal and small business computers. And 
now that Commodore’s disk for the Vic Is avail¬ 
able, It opens up a host of applications. 

The Vic-1540 comes in a neat enough box 
approximately 4in high by Sin wide and I4in 
deep (in matching cream plastic of course). In 
that you find one drive for 5.25in diskettes. 

/f 

The Vic-1540 gives you about 170 kilobytes per 
disk. 

These disks are pretty cheap — you should pay 
something between £ 1.50 and £2.50 for them,. 


depending where you buy. I get them by mail 
order in boxes of 10 at a cost of around £2 
each, but dealers sell them in smaller quantities 
(albeit with more of a mark-up, and that can 
push the price per disk up to around £2.50). 

Make no mistake about it, the disk drive itself Is a 
complicated piece of equipment — and if you’ve 
got used to venting your neo-Luddite frustra¬ 
tions with the C2N cassette by banging it against 
the wall to make it work, you’d better get used 
to a more delicate approach. 

For a kick-off the 1540 disk has in It about he 
same amount of electronics as the Vic itself. 
Inside the I 540 is the unit’s own micropro¬ 
cessor, some memory, and ICs for handling the 
communications between it and the Vic (that’s 
one of the really good things about the Vic, 
incidentally — all its peripherals have their own 
‘intelligent’ electronic control, so the Vic Itself 
doesn’t have to waste too much time looking 
after them. Nor do they take up Vic’s memory: 
they’ve all got their own). Then there’s the disk 
drive itself, a piece of precision engineering; and 
the clever mechanics for positioning the 
read/write head. 

And that lot all leads to a price tag of £396 — 
more than twice what you paid for the basic Vic, 
right? 

But don’t be too disheartened. If you have the 


use for it, a disk is probably the most significant 
system peripheral you’ll ever add to Vic. You 
get a lot of power for your money — and this 
particular drive compares well for price with the 
equivalents. The Atari for instance is a bit 
cheaper at about £345, but it gives you half the 
storage capacity. 

Getting started 

The I 540 is completely software-controlled, 
coming with its own disk operating system; and 
because disk operating systems are inevitably 
quite complicated, efficient use of it 
necessitates a fair amount of knowledge. 

And that leads me to declare right now that we 
only got my hands on this drive a few days 
before the print deadlines, so I’m not an expert 
user. Nevertheless, I’ve familiarised myself with 
some of the basic commands and can give you an 
idea of performance; if after a bit more 
experience I can pass useful information on. I’ll 
write Part II to this review. 

First of all, the manual Is terrible. It’s full of 
misprints, for one thing. More important, it 
doesn’t lead you gently and sensibly through the 
use of the drive in simple fashion — maybe the 
‘Getting acquainted with Vic’ guidebook is a bit 
simplistic In tone, but it certainly sets quite a high 
standard by which the rest of Vic’s 
documentation should be judged. 

But with the disk booklet I disliked the style 
chosen to explain use of the commands, and 
there’s a lack of clear examples — for instance, 
you are told more or less what kind of 
information will appear when you ask for a 
directory file listing: but there’s no example 
screen and explanation to make it clear. 

Another Instance: the author slips uneasily 
between ‘formatting’ and ‘initialisation’, making 
it clear that there’s a difference (‘Do not 
confuse formatting and initialisation’ cries page 
19!) without actually making it clear what the 
difference is. 

For those of you who already possess a Pet and 
one of Its floppy disk systems, the drive itself and 
the DOS operating system will be all very 
simple. But that’s tough on the rest of us. And 
for some reason Commodore has taken a 
user’s manual that is already hard to follow and 
decreased In its size, stripping it of any helpful 
screen photos. 

As to operation and performance, though, I 
have no real complaints there. You plug it Into 
the serial port at the back of the Vic; if you have 
a printer In that already, you take it out and plug 
the printer Into an extender port at the back of 
the disk. All nice and simple. 













































































VIC GAMES 



FROM HI-TECH 



You've tried the others now have the best 



exclusively for the VIC 20 Computer 


SUPER BREAKOUT 

A brilliant version of the 'Arcade' game 

£7.50 

DEFLECTION 

Deflect a fast moving ball to hit a target 

£7.50 

CARE DRIVE 

Drive your car through a forest track 

£7.50 

3-D MAZE (U) 

Walk through a maze in 3-D &• try to find the exit 

£7.50 

INVADER FALL (U) 

Destroy the invaders before they destroy you 

£7.50 

DRAGON MAZE (U) 

Can the dragon eat you before you get out of the maze 

£7.50 

ALIEN MAZE (U) 

Build your force field against the 3 aliens after you 

£7.50 

1 MISSILE COMMANDER (U) Fire in your A.B.M. at I.C.B.M. coming in to destroy your cities 

£8.75 

3K RAM PACKS 

are required for (U) Games. We are giving a FREE GAME with every purchase 

£29.50 

HEAD ON 

Drive round a track — try to avoid the Vic car hitting you head on! 

£8.75 

VIC CUBE 

Can you solve the Ruble Cube? A great test of skill 

£8.75 

CRAZY BALLOON 

Guide the swaying balloon through a prickly path. An addictive game 

£8.75 

MOLE ATTACK 

A great game. Quick reflexes are needed to shoot the moles as they pop out of their 
holes 

£8.75 

BALOON BOMBER 

Destroy the air before they drop their bombs on you. An exciting game 

£8.75 

SKIER 

Ski down the Olympic run. The better the course you take the faster you go. Try to 
improve your record each time. 

£8.75 

1 TREASURE CARRYING Your man wants the loot!! — Get him back alive as often as possible avoiding the 

1 hail of arrows. Very funny and addictive game 

£8.75 

1 SUPER MOON LANDER Make a soft landing on the moon. Watch out for the mountains! You control thrust 

1 High Res Graphics direction etc. As good as the arcade game 

£8.75 

OTHELLO 

This is an 8 X 8 board game played with black and white counters. Pit your wits 
against the computer. Excitement mounts with each move! The last move can win 
the game! 

£8.75 

SPACE SHOOT 

Defend the earth from being invaded by fiendish aliens! 

£8.75 

I.C.B.M. 

Fire a rocket from your battleship! Navigate it through the attacking anti-ballistic 
missiles to hit your enemy's targets 

£8.75 

INDY 500 

Your Grand Prix car is racing against others. You control steering accelertion. Very 
good graphics. 

£8.75 

SLOT MACHINE 

Go for the Jackpot!! Just like one-arm bandits! Very good graphics 

£8.75 

PACK MAN H.R. 

High Res Graphics 

Just like the arcade game! Excellent graphics. Currently the best silling Vic game 

£8.75 

SUBMARINE 

Try to blow up the submarines before they sink you. Great fun and good graphics 

£8.75 

GUNMAN H.R. 

High Res Graphics 

Watch out — He's quick on the draw!! Have a gunfight against the gunman 
controlled by the computer. Great graphics 

£8.75 

NAVAL BATTLE 

An exciting game! You have submarines and guns against you. Try to win! It's 
tough but it can be done!! 

£8.75 

SPACE INVADERS 

Yes — THE Space Invaders!! Need we say more? 

£8.75 

FIRE TREK 

Open the force screen on your ship to search for the enemy. When located the 
ship's computer works out range, energy etc. to help you annihilate them. Amazing 
graphics! 

£8.75 

ALIEN WARS 

When in range, your on-board computer locks on target. This game has 'got to be 
seen to be believed' graphics!! 

£8.75 

VIC COVER 

Keep your keyboard clean. Dust free. 

£2.95 


Buy direct from us or from your local dealer 

No extra costs — the price includes VAT, post and packing. 


Barclaycard/Visa Access welcome. 


Dept A, 7 Queensway, Hemel Hempstead, H/^TECH 

Herts Tel: (0442) 50450 computers ltd . 
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There’s an automatic self-test when you switch 
on, with a red LED that flashes if all isn’t well. 
The manual says you’ve got troubles when that 
light keeps flashing, but in our case the way to 
stop it was simply to access a disk file — by 
reading the directory of the loaded disk, for 
example — and that seemed to cause no 
problems. 

Using the disks wasn’t hard, either, though 
some retries were necessary when we for¬ 
matted. You have to format each disk you’re 
going to use: that yOu do by OPENing a channel 
to the disk (it’s device number 8) and using a 
PRINT # command. This will include a NEW 
statement — and no, it’s got nothing at all to do 
with the NEW statement — and no, it’s got 
nothing at all to do with the NEW command in 
Basic. So you might type: 

PRINT# “NEWO: DISKONE,OI” 

That defines a new disk on drive 0 (you’ve only 
got drive 0, so it can be omitted) and names it as 
‘DISKONE’ while assigning it a unique two- 
character identifier ‘01’. 

It is of course daft that the command should be 
NEW. Actually It would be difficult to confuse it 
with a Basic NEW — unless you inadvertently 
omitted the PRINT # bit, and even then you’d 
be unlikely to have a live program sitting in 
memory while you are formatting disks. Still, it 
wouldn’t have been difficult to find an 
alternative word. 

Reformatting is a once-only job, but every time 
you load a disk for any reason you have to 
initialise it. Well, that’s what the book says. In 
fact you don’t really have to — it’s a precaution 
to ensure that the BAM fits you disk. 

What’s a BAM, daddy? It’s the Block Availability 
Map, a representation In the 1540’s memory of 
what’s on the disk. The BAM Is the central part 
of the disk’s operation: every time you SAVE a 
file, the BAM Is consulted to decide whether It 
will fit and where physically it will be located on 
the disk. 

Fair DOS 

The DOS Disk Operating System gives you five 
new commands apart from NEW and 
INITIALISE. Of those, RENAME and 
SCRATCH are self-explanatory; and 
LOAD“$” is the way you get at the directory 
(though loading it is all the command does — to 
actually see the directory you have to do a LIST 
as well). 

The directory display gives you the name and 
identifier of the disk, as assigned by NEW. You 
also see the name, type and size of all files on the 
disk (‘type’ is defined by an OPEN command — 
see below — and ‘size’ is given in blocks, one 
block being 128 bytes). Finally there’s an 
indication of the amount of space left. 

The VALIDATE command is pretty smart. It’s a 
housekeeper; it checks through everything on 
the disk, deleting files that haven’t been 
properly closed and freeing any space located to 
a file but not being used. It’s probably un¬ 
necessary for the usual sequential files, but It’s 
essential for random access files — more of that 
later. 


The COPY command is also clever, and it‘s 
really redundant for the current state of Vic’s 
affairs. It enables you to replicate specific files, 
giving the copy a new name if you want: and as 
such It’s there primarily to take back-ups from 
one drive to another. But you can also use it to 
concatenate up to four files into one new file 
with its own name. So you can set up standard 
routines and call them together with a com¬ 
mand like this: 

PRINT# 8, “COPYO: MYPROG = 0: 
SUBONE,0: SUBTWO: 0:SUBFIVE” 

Incidentally, DOS commands can be 
abbreviated to a single letter — which is useful in 
this case, since command lines are restricted to 
a maximum of 40 characters; and file names can 
be quite long. 

Eight Basic commands are available to get data 
to and from the disk. You LOAD and SAVE in 
the usual way, except that the filename is 
followed by the disk device number (as in 
LOAD “PROG”,8). You can VERIFY some¬ 
thing you’ve just saved. 

For here on It gets more complicated, and the 
manual doesn’t help. You OPEN and CLOSE 
logical files, and you have to do that for two 
sorts of file — the command channel (which you 
OPEN just as you do for a printer) and data 
channels (one per file you’re working on). 

An OPEN command specifies a logical file 
number, the device number, and possibly a 
secondary address; and it associates that lot 
with a file on disk, which it defines in terms of 
drive number (always 0), file name, file type, and 
mode. 

The mode can be READ or WRITE: file type 
can be USR, SEQ, or PRG. USR seems to mean 
a user-specified format. A PRG file is a program, 
a SEQ is a sequential data file (a very simple 
cassette-type arrangement In which records can 
only be read in the order they were written and 
individual records cannot be altered and 
amended — all you can do is add new record on 
to the end of the file). 


So a full-blown OPEN command might look like 
this: 

OPEN 2,8,2“0:FILEX, SEQ, READ” 

Some of that can be expressed as a variable, 
which helps: 

FL$ = 0:FILEX, SEQ, READ” 

OPEN 2,8,2FL$ 

The other Basic commands are PRINT #, which 
transfers a command string to the drive (why 
‘PRINT’? I dunno): INPUT #, which picks up 
data Items from the disk and assigns them to a 
variable: and GET #, which does a similar job for 
individual bytes of data. 

There’s a lot more to the DOS, and there’s a 
section on advanced disk programming in the 
manual that shows you how to get directly to 
specific parts of the disk for true random 
access. Using such facilities there’s another type 
of data file you can set up, and it’s much more 
sophisticated: the random access file allows you 
to read and update Individual records (just like 
on rfeal computers). 

Relatively speaking (since no one at 
Commodore UK could answer these questions) 
I’d say it’s quite a slow drive in terms of getting 
information to and from the disk — I would 
estimate the access times at 500 milliseconds or 
so. 

To the average punter, however, that’s still 
extremely fast — well short of the sort of delay 
that gets you frustrated. Almost immediately 
after you ask for a file, it’s started to load: and 
that goes for any file on the disk. 

In view of that, the possible complaints about 
relative performance are somewhat 
emasculated. Superfast speeds are only useful if 
you can make use of them: you don’t need a 
Ferrari to go down the road to Safeways, and 
you don’t need a high-powered disk if you don’t 
have the file volumes or the workloads to utilise 
it. Besides, the more modest performance 
obviously keeps down the price and/or 
improves the reliability. 





















































































DOS commands 

These are all used with the PRINT # format 


NEW 

formats a disk 

INITIALISE 

maps disk to BAM 

LOAD “$” 

reads disk directory 

VALIDATE 

tidies up the use of space on the 


disk 

COPY 

copies or concatenates a file 

RENAME 

renames a file 

SCRATCH 

deletes a file 


With fast data transfer rates too (again I can’t 
quote a figure), almost regardless of file length 
you do not wait long. As an example, a 3KB 
program takes some 10 seconds to save and 7 
secs to read (save operations are slightly longer 
because of the housekeeping the DOS per¬ 
forms, updating the directory and the BAM). 

Verdict 

Commodore has elected to bring out just the 
single drive and shows no signs of developing a 
dual-disk unit. This makes does limit the 
potential of Vic somewhat: on disk-based 
computers it’s common to have two drives, 
one disk holding operating system and 
applications software while the other has your 
files. It is also desirable to take frequent backup 
copies of your disks, and that’s an extremely 
tedious operation with only one drive available 
at a time. 

You can buy two units and connect them 
together if you want. That option isn’t 
particularly cost-effective, but for the moment 
at least it’s all you get. 

The alternative is to buy a different computer, 
or wait for an enterprising firm to design their 
own add-on; in fact I hear a whisper that such a 
unit is on one UK company’s drawing board at 
this moment — we’ll keep you informed. That 
peripheral will be particularly valuable once 
40-column Vies get on to the market. 

In fact, the limitations of the Vic-20 do 
compromise disk use a little. For instance, if 
you’ve got more than a few programs on disk 
the directory won’t fit on the screen — it scrolls 
up and you can’t see the first names to appear. 
Nor can you get back to them with the cursor, 
of course. You can slow the process down 
somewhat by pressing the Control key, or you 
can play games by trying to list the directory 
only in part (it will treat the blocks-used/file 
information as if they were line numbers). But 
to get the full picture you do need to print them 
out. 

One other criticism I have concerns the physical 
design of the drive. It is a fundamental law of 
human nature that flat surfaces inevitably 
become covered with paper or coffee cups or 


both. Either way, the I540’s flat top plus 
cooling vents just has to be asking for trouble. 
Why not mount the disc vertically? Or put the 
ventilation slats in the slides? 

On the whole, floppy disk systems are just 
about the best mass storage peripheral available 
for microcomputers: they make for quick and 
sophisticated access to stored information. The 
1540 is neat, solid and looks pretty reliable. 
Though it appears is a little expensive by 
comparison with other Vic system 
components, it does open up applications areas 
for Vic that wouldn’t really have been feasible 
using other recording media. If you want to 
dabble In those areas, you need a disk. 


The Currah 220M Digital Cassette 

Despite the name, digital cassette recorders 
bear little resemblence to the converted audio 
cassette player you’re familiar with. Superior 
mechanics in the tape drive and better 
techniques of encoding Information on the tape 
both help to give you much improved read/ 
write speeds. Increased reliability, and greater 
‘data integrity’ (which means there’s far less 
chance of errors when you read or write). 

Digital cassettes come In a lot of different 
shapes and sizes (though so far this is the only 
one interfaced to Vic that I’m aware of) and 
they utilise a variety of recording techniques. 
But overall they can be regarded as a robust and 
reliable non-volatile mass storage peripheral 
sitting roughly midway between the ordinary 
cassette recorder and floppy disk in general 
price/performance terms. 

For this review we got our hands on the 220M 
from Currah Computor Components (that’s 
not a misprint, it’s their name) of Hartlepool; 
it’s an established machine, versions for other 
6502-based microcomputers having been on 
the UK market for about a year. 

It comes in a box about twice the size of a 
standard cassette player and It uses ‘mini¬ 
cassettes’ as the storage media. They’re the 
kind of tapes you see in handheld dictation 
machines, measuring about 2x I ins. Computer- 
grade versions of these are expensive, costing 
somewhere in the region of £ 19 per six-pack; 
but the 220M’s encoding technique includes 
automatic error detection and correction, and 
that means it’s quite feasible to use standard 
audio-grade tapes at about a pound each. 

Either way the tape holds up to 64K bytes a side. 

I say ‘up to’, because it can vary. Once you 
move to a more sophisticated storage 
peripheral there is often a degree of flexibility 
about the way data is stored on the media. The 
220M can set up tapes to hold either variable- 
length program files (giving the 64KB 
maximum) or fixed-length data files (in which 
case you have up to 50K bytes per side). 

Reading and writing is at 6,000 bits a second — 
that’s about 20 times faster than the 
Commodore cassette. Tape winding is fast too, 
around 14 ips. Both are achieved by use of a hub 
drive motor (rather than the typical capstan and 
pinch roller you find in most cheap cassettes) 


and the phase-encoding technique for holding 
data on the tape. 

Phase encoding is a method which Increases the 
reliability of read and write operations by 
combining a magnetic flux change with a 
synchronising pulse. The incidence of ‘soft’ 
errors (which means recoverable errors, such 
as a misread) for this system is quoted as I In 
10,000,000; and if you want to complain about 
that, the overall reliability is Increased even 
further by the data verification checks that the 
220M automatically performs. After saving a 
program, for Instance, it backspaces and runs an 
automatic check on the validity of what it’s just 
read: if It comes across something it doesn’t like 
you get an error notification. 

One point to note is that the unit is completely 
software-controlled. That means there’s no 
‘press the play button’. It comes with its own 
21 -command operating system, which is loaded 
after you type in one SYS command. After that 
you simply tell it what kind of files a tape will be 
holding, give the file a name, and the system 
software takes it from there setting up an 
appropriate ‘directory’ of files and formatting 
schemes. It has its own system memory and 
doesn’t take up any of Vic’s. 

In the last issue of Vic Computing we said the 
200M costs £ 195 ex VAT. That was right at the 
time; but a recent hefty price increase on the 
basic Philips drive units that Currah uses plus 
some fluctuations in the exchange rate (the 
drives come from Holland) has now pushed it up 
to £238 before VAT. 

Extra commands 

Currah’s CTOS operating system gives you 21 
extra Basic commands. Identified by an @ prefix 
but otherwise looking much like the ordinary 
cassette commands. 

Some of them are for tape management — 
tapes have to be formatted, for instance, and 
there’s a handy fast-rewind command. Then 
there’s a bunch of commands for ‘house¬ 
keeping’ — to open and close files, delete them, 
and manage the directory. 

And then there are some real goodies, like 
@AP. This appends one Basic program on to 
the end of another, and that can be very handy if 
you want to set up a library of useful and 
frequently used subroutines. It’s not 
omnipotent, though, and it won’t sort out any 
conflicts in line numbering if you want to link 
one program to another. 

Benchmarking 

To get an idea of the unit’s performance I taped 
18 copies of a 3 KB program on to one side of a 
minicassette — over 50K bytes worth of data in 
total. 

Saving the first copy took around 22 seconds, 
saving the second clocked around 27. Each 
successive SAVE added five or six more seconds 
to the time, so by the time I saved the 18th copy 
it was taking some two minutes. This time 
includes an automatic rewind, however, and the 
operating system atutomatically updates the 



























































VIC SOFTWARE SCOOP!!! 


VP010 

VP011 

VP012 

VP016 

VP023 

VP024 

VP025 

VP026 

VP029 

VP030 

VP032 

VP033 

VP034 

VP014 

VP044 

VP045 

VP046 

VP047 



★ ★ ★ 


★ ★ ★ 


NEW FROM 


THE BEST PROGRAMES YET - AVAILABLE 
FROM AUDIOGENIC NOW!!!!!! 


AMOK . . . The halls of AMOK are populated by robots out of control and out to get you. To save 
yourself you must be quick on the draw and fast on your feet. PRICE £6.99. 

SIMPLE SIMON ... Puts your dexterity and memory to test. You have to follow a sequence of flashing 


colour bars and tones. PRICE £6.99. 

ViCalc ... Turns the VIC intoaneasy to use programmable calculator. Ten memories are displayed on 
the screen along with four working registers. Using single keystrokes all normal addition, 
multiplication etc. and scientific functions may be undertaken as well as compound interest and 
percentage. Precision may be set to round up the last digit from 0 to 9 decimal places. PRICE £8.99. 
A-MAZ-ING . . . Needs 3K expansion. Fast action gobbler game - eat the dots and avoid the nasty 
ghosts. You can eat the ghosts when they change colour. PRICE £6.99. 

MASTERWITS , . . Try to deduce the pattern of four markers from the six colours at your disposal, 
while Masterwits gives you the clues you need. Rumour has it that seven tries is average!? PRICE 


£6.99. 


KIDDIE CHECKERS . . . Teaches small children to play the game of draughts. Only looks one move 


ahead PRICE £6.99. 

WALL STREET . . . The stock market comes to life. Follow the market’s daily rise and fall with cash, 
shares and hope. Sharp trading will win. PRICE £6.99. 

ALIEN BLITZ ... How good are you at blasting aliens from the sky? Find out on the superhuman ninth 
level PRICE £7.99. 

SKYMATH .. . Needs 3K expansion. Specially for young children! Addition and subtraction problems 
set in a highly entertaining audio-visual presentation. The sound and visuals provide the incentive to 
learn PRICE £6.99. 

SPACE DIVISION (Level 1)... Needs 3K expansion. Another one for kids! This program sets division 
questions in the context of a rocket countdown. As the questions are answered correctly, the rocket 
prepares for blast off, until finally the child is rewarded by seeing the rocket take off. PRICE £6.99. 
INVADER FALL . .'. Another variation on the Invader theme. This time the unpredictable aliens fall 
from the sky at different points across the screen. You must shoot them before they touch ground. 
Accuracy and quick reflexes essential! PRICE £6.99. 

THE ALIEN . . . Needs 3K expansion. You are the Alien. You have landed in a maze inhabited by 
unfriendly creatures. You must trap the creatures in your inflatable traps to avoid being eaten by them. 
A totally original game concept! PRICE £7.99. 

STAR WARS ... A game for all you budding Skywalkers! You are the space gunner fighting off the 
interceptor ships of the evil Empire. PRICE £6.99. 


CARTRIDGE PACKS 

SPIDERS OF MARS ... The most incredible VIC game yet! You are a trapped fly and you must shoot 
your way across Mars avoiding the dreaded Spiders and the other flying creatures. With classical 
music! PRICE £24.99. 


INTRODUCING THE NEW 

RANGE OF VIC PROGRAMS FROM OF CALIFORNIA 

HANGMAN-HANGMATH .. . HANGMAN ... As it suggests. You must guess the word before you get 
hung from the gallows. HANGMATH . . . The same except that you have to solve a mathematical 
problem. PRICE £7.99. 

MATH HURDLER-MONSTER MAZE . .. MATH HURDLER ... Is designed to teach basic maths. If you 
answer wrongly the hurdler crashes. MONSTER-MAZE . . . You are in a maze and have to escape by 
the exit without crashing into walls or being caught by the monster. PRICE £7.99. 
SEAWOLF-BOUNCE OUT-VIC TRAP ... SEAWOLF ... You are a submarine and you have to sink as 
many enemy ships as possible in 60 seconds. BOUNCE-OUT . . . Full colour ‘Breakout’ type game. 
Keep the ball in play while breaking down the wall. VIC TRAP ... A battle between you and the VIC. Try 
to cross the screen whilst enticing the VIC to cross your path to score extra points. PRICE £8.99 
CODE MAKER-CODE BREAKER ... CODE BREAKER ... The VIC has to guess what code or pattern 
you have made. CODE MAKER .. . You have to guess the code or pattern that the VIC has produced. 
You are rewarded with black or white tokens as to the number of guesses you have made. PRICE 
£7.99. 


DINERS 

ALL PRICES INCLUDE V.A.T. 




AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM 


AUDIOGENIC, P.O. Box 88, Reading, Berks. Tel: Reading (0734) 586334 

































tape directory for you and gives you a screen 
listing of it (wouldn’t you just love an automatic 
directory with the C2N?). 

Loading is much quicker. After putting a tape in 
and reading the directory, one command loads 
the program you want. In my test, copy number 
I (right next to the directory) took something 
over three seconds; no. 9 (over 20KB into the 
tape) took 28 seconds; and no. 18 (about 50K 
down-tape) was timed at 57 seconds. 

Three and a bit seconds per program gives (if 
you do your sums right) the 6,000 bits per 
second data transfer rate I mentioned earlier 
(ummm — 3K bytes divided by 3-point¬ 
something equals ... well, near enough). 

Note that these load figures were all from a 
scratch start, from the directory at the 
beginning of the tape. When the desired 
program is found, the tape drive stays put there. 
Since the directory is held in RAM and is 
therefore always accessible, this means that 
when you’re working with a tape full of 
programs the time taken to get to any one and 
then load It probably averages out at 20 to 30 
seconds. The absolute worst case, having to get 
from one end of the 35 metre tape to the 
other, is 95 seconds — not bad compared to an 
audio cassette. 

Loading my test program on a Commodore 
cassette takes around 40 seconds, and that’s 
without any searching time taken into account. 

Winding up 

So If digital cassettes are so wonderful, why 
don’t you see them all over the place? 

Well, compared to a disk those timings are still 
slow. Digital cassettes have the fundamental 
limitation of any tape — data is held in one 
continuous stream rather than in almost 
randomly accessible blocks. 

Neither is the operating system as 
sophisticated. For Instance, if you delete a file 
stored on most disk systems, the contents of 
the disk are automatically rearranged to allow 
maximum utilisation of the space. When you kill 
a file on the 220M, you have to ensure the next 
program to be saved is equal in size or smaller 
than the old one as it tries to save It In the first 
available location. 

Elsewhere on the minus side, there’s from the 
recent £50 price Increase; and £274 is 
depressingly close to the price Commodore 
wants for the 1540 disk. 

Our other complaints are minor. There were a 
couple of bugs in the operating system, and the 
manual lacked a clear introduction to practical 
use; but then we’re prepared to concede that 
we were getting a look at what was essentially a 
prototype system. The 220M hardware is tried 
and tested — some 400 machines are already In 
use in the UK by Pet, Ohio and Compukit 
owners — and the initial software problems 
simply reflect a lack of available knowledge of 
Vjc’s operating system on this side of the 
Atlantic. Currah says rewrites of the operating 
system and the manual should both be available 
by the time you read this. 


A couple of other small minus points: the power 
cable was a lot shorter than Vic’s, so the whole 
system had to be moved nearer the mains 
sockets. This may or may not aggravate you 
(and the Commodore disk also suffers from this 
penny-pinching). The Vic-to-220M connecting 
cable lacks any clear indications of the correct 
way round to insert it, which could have been 
solved with a couple of sticky labels; It is a bit 
floppy at the end which plugs Into Vic’s edge 
connector, too — there’s no rigid plastic casing 
support like you get on a RAMpack. 

The 220M provides the sort of high 
performance mass storage necessary for 
serious use of Vic in small businesses or 
education. It’s not as good as a floppy disk, of 
course; but nevertheless it’s fast enough for use 
in many similar applications — at about two- 
thirds the cost. What’s more, in some cases (for 
example if Vic were used as an industrial 
controller in a harsh environment like a factory 
floor) it can be the more suitable choice. 


A swift intro to the basics of computer 
storage 

All computers need some kind of memory in order tc 
function: being able to store and recall programs and 
information Is one of the things that makes a 
computer a computer. Having said that, though, 
there’s a wide range of storage technologies to 
choose from — with great variation in capacity, 
access time, and of course cost. 

If Vic is your first brush with a computer, then you’ll 
be most familiar with just two memory types: 
semiconductor and audio cassette. They sit at 
opposite ends of the cost/performance spectrum. 

Semiconductor memory is what you get inside the 
Vic or In the expansion RAM packs — it comes in the 
form of chips plugged into a circuit board. It provides 
fast access to whatever’s stored in there; but 
semiconductor memory Is expensive, and usually It 
has the disadvantage of being ‘volatile’: it loses its 
contents when the power is turned off. 

Because It’s fast, semiconductor memory is used as 
the computer’s working memory: you run your 
programs from it. 

You’ll want to store your newly created programs in 
the first place; and when you run your programs you 
may want to store the results too. For that you need 
non-volatility — and since it’s likely you’re going to 
have quite a lot of software and possibly big files, 
you’ll need a large capacity as well. The usual media 
chosen for this is either tape or disk. 

Tape — the slow but cheap option 

When used with the converted audio cassette players 
that you’re familiar with, magnetic tape storage has a 
lot going for It in terms of price* But technically it’s 
nowhere. 

It is slow — audio tones representing I s or Os are held 
in one-track serial form, so access times can be 
horrendous if you have to get at something which 
happens to be on the other end of the tape. Typical 
data transfer rates are only up to a few hundred bits 
per second (the Commodore unit runs at some 300 
bps). And audio cassettes are prone to read and write 
errors. 

But cassettes can store massive amounts of data, up 
to perhaps 500,000 bytes or so on one side of a C60 
tape. And It’s a sight better than using the older 
method of paper tape. 


CTOS commands 

#FO 

formats a new tape 

mBs 

saves a file 

#bl 

loads a file 

@DS 

saves the directory 

&D 

prints directory 

@NF 

new file 

#OF 

open file 

#CF 

close file 

#VE 

verify 

#KF 

delete file 

mcD 

close file and directory 

#RE 

read variable 

#PR 

print variable 

#AP 

append Basic program 

@IR 

initialise file pointer 

#RW 

rewind 

@ER 

erase tape 

#RB 

backspace one file 

(i)RN 

read next file 

#WN 

write next file 


When you go up in price to a digital recorder, you get 
a different method of encoding data. That makes for 
a far more efficient tape unit. These recorders utilise 
better mechanics, such as hub drive or mechanically- 
linked capstans rather than the common capstan and 
pinch roller found in many home recorders; and they 
have encoding schemes which increase the bit density 
per unit-length of tape and improve the reliability of 
the read/write process. 

There is one big problem that all tape systems share 
however; their serial nature. If the data you want is at 
the other end of the tape, it takes a long time to get 
there. 

Disks faster but expensive 

Disk storage is the answer to that one. This stores 
data magnetically in bit-serial form on a number of 
sectors or blocks on concentric tracks. The 
read/write head can move across the surface to any 
one of those tracks; and the disk itself spins fast — 
anything from a few hundred to a few thousand RPM 
— so that to find any particular area takes only a few 
milliseconds. 

Because of that extra technology, disks are more 
expensive than tape. They come in many different 
shapes and sizes, but broadly speaking In only two 
forms: hard or floppy. 

Hard-disks have a rigid metal base and that gives them 
superior capabilities — very fast access time (under 
100 milliseconds, say, and usually under 40ms) and 
storage capacities measured in megabytes (from SMB 
upwards). Hard disks are the expensive ones, of 
course, and that means they’re usually found on 
larger machines than Vic (though doubtless some 
enterprising individual will Interface one sooner or 
later). 

The kind of disk memory most commonly found on 
microcomputers, and the type we’re interested in 
here, is the floppy disk. This has a flexible plastic base 
under its magnetisable coating. The original floppies 
measured Sin in diameter, and they’re still around — 
you can get between 250KB and 3 MB on one of 
them. 

More recently developed is the smaller and much 
cheaper 5.25in floppy. This is capable of storing from 
70KB or so to more than I MB, depending on type, 
and it features access times measured in hundreds of 
milliseconds. 
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Three-lettered friends: 
how Vic can iive with Pet 



The Vic has been available for quite a 
while now, but the other Commodore 
machines have been around for a lot 
longer. There must be a large number of 
our readers who have one of those as well 
as a Vic — an ‘old ROM’ Pet, a 4000, one of 
the 8032s, maybe even the 96K SuperPet. 
Those of you who are so lucky might well 
be eager to get your favourite programs 
from your Pet on to your new micro: but 
it looks a daunting task, doesn’t it? 

Fear not, faint-hearted friends: stay 
tuned, and Chris Preston will reveal all 
(some mistake surely? Ed). And don’t look so 
dispirited converting between Pet and 
Vic really isn’t too difficult at all. 

The task of taking a Pet program and getting it 
to run on a Vic can be broken down into two 
separate parts. First we have to physically move 
the program on to the new machine (preferably 
without having to key it in again!): then we have 
to alter the program to make It work. If the 
program is In Basic then this Is quite easy. If the 
program was written in assembler, on the other 


probably be best to use one of the two other 
methods. 

Having got your program on to the Vic (or the 
Pet, if you are converting the opposite way) 
there still remains some work to be done. 

The main differences between the two 
machines are memory usage by the program, 
Basic and the screen. The actual program 
format (tokens and such like) is the same for 
both. But zero page is different on the Vic, as 
are the ROMs. This means that any program 
which uses a lot of PEEKs and POKEs is going to 
be difficult to convert. There’s a helpful but 
short memory map at the end of this article, but 
it is by no means comprehensive. 

One Interesting (Infuriating?) feature of the Vic 
Is the fact that the memory map changes when 
you add extra memory to It. This does not 
affect Basic programs unless they are PEEking 
and POKEing, but assembler programmers will 
have to watch out. The addresses of the Basic 
program and screen area can be summed up like 
this: 


by Chris Preston 


different from the formats used by any of the 
Pet drives. Now the good tidings: the 1540 
format Is read-compatible with 2040/3040/ 
4040 disks. This means that you can read a 
2040/3040/4040 disk on a 1540 disk drive, and 
you can read a 1540 disk on a 2040/3040/4040 
unit. What you can’t do is write to a disk of the 
other format. So you can load a program from 
your Pet disk, but then you will have to save it 
on to a properly formatted 1540 disk; you will 
not be able to save on to the Pet disk. 

Unfortunately, there is no compatibility at all 
between the 1540 and the 8050. If you have an 
8050, you will have to find another way of 
copying your programs across. Sorry! 


Using a communications link There are 
already several manufacturers offering RS232 
interfaces for the Vic; there are many such 
Interfaces available on the Pet. But using this 
kind of direct link requires some programming, 
and the coding will depend very much upon 
which interfaces you are using; so we will not go 
Into this method at all. If you already have the 
Interfaces, feel free to try it: otherwise it would 


hand, you may have a lot of work to do! 

There are three possible ways to transfer data 
from a Pet to a Vic: cassette, disk or a direct 
communications link. 

Using cassette The cassette format for Pet 
and Vic is exactly the same, so a Vic can read a 
Pet tape and vice versa without any problems. 

Using disk First the bad news: the Vic disk, the 
1540, has Its own recording format, and It is 


Memory area 

5k 

8k 

Over 8k 

Start of Basic program 

4096 

1024 

4608 

Screen character RAM 

7608*8186 

7680-8186 

4096 * 4602 

Screen colour RAM 

38400 - 38906 

38400 - 38906 

37888 - 38394 








































































































There is one small difference in the way in which 
a program is stored on disk or tape between the 
Pet and Vic. On the Pet, the file contains an 
address which determines whereabouts in 
memory the program will load. For Basic, this 
address is always 1025: but a machine code 
program could reside almost anywhere. The 
Vic keeps these bytes for compatibility, but 
they are not used. Instead, a program always 
loads at the address given in the table. This 
means that If you want a machine language 
program to sit at the top of memory, or in the 
tape buffer, you will have to write a routine to 
move it from the bottom of memory to 
wherever you want it. It will not load there 
automatically as on the Pet. 

Of course the screen is a different size on the 
two machines, so all your PRINT statements 
will have to be altered. Any statements which 
POKE on to the screen will also have to be 
changed. 

Covering Pet to Vic 

This is probably the easier option of the two, 
because a Pet program will not have any sound 
or colour commands to worry about. You can 
always add them in later! 

The only major change will be the screen size; 
the Vic screen is 23 lines of 22 characters, the 
Pet has 25 lines of either 40 or 80 characters. 

The fact that the Basic program actually 
occupies a different place in memory does not 
matter — the Vic will always load it Into the 
correct place, just like magic! 

One thing you will have to check is that there is 
enough memory on your Vic to allow the 
program to load and run. 

At risk of repeating myself, assembler 
programs, or Basic programs which contain 
large numbers of PEEKs and POKEs will be 
difficult to convert. You have been warned! 


Converting Vic to Pet 

Once again, any programming relating to the 
screen Is going to be different. If you are using 
only PRINT statements, the program will run 
but the display will be sqashed up in the left hand 
side of the screen. If you are using the colour 
and sound facilities of the Vic, these should be 
taken out before you try to run the program on 
the Pet. 

Unlike the Vic the Pet expects its Basic 
programs to start at location 1024 — and unless 
you have an 8k Vic, the transferred programs 
will not start then. Fortunately it’s not difficult 
to move the program down to Its normal 
location. This is what you do: 


You must be very careful when you enter the 
new line 10 — the line must not contain any 
spaces, just the line number and REM. Don’t 
worry If your program already has a line 10, or 
any lines numbered less than 10; in fact any line 
number can be used here. You must also resist 
the temptation to LIST the program until you 
have finished. 

This procedure probably seems very 
mysterious. What does it do? Well, whenever 


you delete a line from a Basic program by keying 
a line number and pressing RETURN, a routine 
in the Basic Interpreter moves all the lines after 
the one you have deleted to ‘close up’ the gap. 
We are making use of this routine to move our 
program down to the normal Basic area. Before 
we can delete a line though, we have to put one 
in to delete! 

The two POKEs then join up the two parts of 
the program. At the start of each line in a Basic 
program there are two bytes which point to the 
start of the next line. We are setting these to 
point to the start of the Vic program up in the 
middle of memory. 

When we delete the new line, Basic very kindly 
moves the program all the way down to its 


normal start address. The final box in the table 
just sets Basic’s ‘end of program’ pointer 
correctly. 


Vic 

Pet 

Contains 

43-44 

40-41 

Basic start of program pointer 

45^46 

42-43 

Basic end of program pointer 

47-48 

44-45 . 

Basic end of variables pointer 

49-50 

46-47 

Basic end of arrays pointer 

55-56 

52-53 

Basic top of memory pointer 

57-58 

54-55 

Basic current line number 

97-102 

94-99 

Floating point accumulator 

115 

112 

CHRGET subroutine 

121 

118 

CHRGOT subroutine 

122-123 

119-120 

Pointer to Basic program (TXTPTR) 

152 

174 

Number of files open 

198 

158 

Number of characters in keyboard queue 

204 

167 

Cursor flash switch 

209-210 

196-197 

Pointer to line containing cursor 

211 

198 

Cursor column nuniber 


Here is the memory map we promised. It is not intended to be a fully comprehensive 
table, but it covers the more common locations used in Basic programs. The table 
contains no information as to using these locations. It should be used simply as a look-up’ 
table: if your Pet program says POKE 174,0, your Vic program should say POKE 152,0. 
But if you have other, specific queries, feel free to write in to us. 
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5 k 


Over 8k 

1. 

Load Program 

1. 

Load Program 

2. 

Enter a new line: 

2. 

Enter a new line: 


10 REM 


10 REM 

3. 

Enter these commands: 

3. 

Enter these commands: 


POKE 1025,7 


POKE 1025,7 


POKE 1026,16 


POKE 1026,18 

4. 

Delete line 10 

4. 

Delete line 10 

5. 

POKE43,(PEEK(43)-l2 

5. 

SPOKE 43, (PEEK(43)-14 


CLR 


CLR 
























































































by Mike Todd 

There is a bug in the INPUT routine which can 
cause a whole line of characters to be returned 
instead of just those characters typed by the 
user. If you print characters beyond the end of a 
line, the Vic automatically puts the excess on 
the next line and makes a note that this new line 
is effectively part of the previous line. It Is this 
wrap-around feature which allows a single line 
of Basic program text to actually consist of up 
to four screen lines. Unfortunately, the Vic falls 
to manage this correctly which results In any 
INPUT statement on a wrap-around line 
returning the entire contents of the line Instead 
of the user INPUT. 

This can occur if the INPUT prompt string takes 
you over the end of a line or you go for Input on 
a previous wrap-around line. It does not occur 
on the first line of a wrap-around line. 

I’m afraid that there is no easy solution other 
than making sure that you don’t allow INPUT 
on a wrap-around line. 


Now to a look at the peripheral chips — there 
are three of them, all in page $90. The first is the 
Vic chip Itself which I won’t be looking at this 
time round. 


The other two are 6522 VIA (standing for 
Versatile Interface Adapters). Each has 16 
control/data registers, two timers, two input/ 
output ports, a shift register and sundry 
interrupt and control ports. Without going Into 
the detailed operation of these chips here, I 
have given the chip layouts for those who want 
to experiment further. 

The first 6522 (VIA I) starts at $9110 
(37136) and contains the RS232 port (doubling 
as the user port) on register B, with register A 
having lots of bits and pieces in it. The interrupt 
from VIA I is fed to the non maskable 
interrupt (NMI) which is used for the RESTORE 
key and RS232 control. 

The two timers are used by the RS232 
software; the first Is the baud rate timer for 
RS232 receive and the second is for RS232 
transmission. In fact what happens is that the 
RS232 data input line generates an Interrupt as 
soon as a start pulse Is received: thereafter It is 
the TI timer which generates the Interrupt. On 
each of these interrupts the RS232 data line is 
sampled and a complete RS232 byte assembled. 
Once a full byte has been received, Tl is 
disabled and the Vic awaits the next start pulse. 

This is why the RS232 data Input line appears in 
two places, once on the CBI line (for start pulse 
detection) and the other on bO of register B (to 
receive the data bit). The RESTORE key is also 
actioned via NMI. 


VIA 2 (starting at $9120 — 37152) has the 
keyboard row and column (register A and B) 
lines available (with two of the column output 
lines doubling as joystick and cassette lines). The 
VIA 2 interrupt line is fed to the normal 
interrupt line (IRQ) and Is used for cassette 
input/output timing (using T2) and the normal 
60Hz interrupt is generated by TI timing out. 

The full layout is shown In the diagrams. Note 
that for register C In both VIAs the three-bit 
controls (for CA2 and CB2) are set to I 10 for 
the line to be set to 0, III for the line to be I. 
Also, neither of the shift registers is actually 
used. 


In my last column I mentioned that the SYS 
command allows the registers to be passed to It. 
There are many possible applications of this, but 
here are two simple ones. 

Some Basics allow cursor positioning at a 
specified point on the screen. You can do this 
on the Vic with: 

POKE 781, line: POKE 782,posltion: SYS 
65520 

Similarly you can clear a whole line by: 

POKE 781, line: SYS 60045 

Also In my last column I mentioned that the 
function keys are only accessible using therir 
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PRICE: 


The Colour Writer VIC Expansion gives you the most 
cost effective way of expanding your VIC to 35 K AND 
we give you the added bonus of a 40 Column display 
free of charge. Now you can have the luxury of a 
32K Pet AND Colour to enhance your programs. The 
Colour screen consists of960 characters in a 40 column 
by 24 row layout (to Viewdata standard) with the 25th 
line for status information. The programmable features 
include 7 foreground and background colours, 
flashing, double height characters, block graphics and 
any combination you care to name; and not content 
with a 35 K VIC, we give you an extra motherboard slot 
for further expansion. 


Nett 

VAT 

TOTAL 

£220.00 

£33.00 

£253.00 


BEELINES (Bolton) LTD 

FREEPOST (No stamp required) 
Bolton BL3 6YZ 

Telephone (0204) 382741 & 384599 

24 hour answer phone: 0204 385299 

Reg. office: 124 Newport St., Bolton BL3 6AB. 

Dealer enquiries welcome. 


Please send me: 


Item 


Price 


Beelines VIC 35K + 40 Column 
Expansion Unit @ £220 4- £33 VAT 


I enclose cheque/P.O. 
OR Please (debit my; 

Access 5224 

Barclaycard 4929 


Expiry Date. 

Name__ 

Address __ 


Code„ 


Tel. (day)--- 

Official orders welcome - 

we will ship to approved account holders on receipt of firm order. 
Delivery free within mainland UK 
Access and Barclaycard welcome. 

Telephone answering machine for 24hr/7 day 
credit card orders 0204 385299 
Freepost; Beelines, FREEPOST, 

Bolton BL3 6YZ 


VG3-82 
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MANCHESTER. 


Microcomputer World 



Still 

only 

£189.95 w? 

(inc. VAT) 

VP 030 Space division 6.99 

VP 032 Invader fall 6.99 

VP 034 Star wars 6.99 

VP 045 Math hurdler. Monster maze 7.99 

VP 046 Seawolf, Bounce out, VIC Trap 8.99 

VP 047 Coc^ maker, code breaker 6.99 

VP 010 Amok 6.99 

VP oil Simple Simon 6.99 

VP 012 VIC ale 8.99 

VP 016 A maze-ing 6.99 

VP 023 Masterwits 6.99 

VP 024 Kiddie Checkers 6.99 

VP 025 Wall Street 6.99 

VP 026 Alien blitz 7.99 

VP 029 Sky Math 6.99 


VIC 1503 
VIC 1515 
VIC 1540 
VIC 1210 
VIC 1110 
VIC 1111 
VIC 2501 
VIC 1906 
VIC 1907 
VIC 1904 
VIC 1212 
VIC 1211A 

VIC 1213 
VIC 1311 
VIC 1312 
VIC 1901 
VIC 1909 
VIC 2801 

VIC 2803 
VIC 2501 
VIC 20 
VIC 20 
VIC 20 


C 12 


cassette deck 

(inc. VAT) 
44.95 

printer 

230.00 

single floppy drive 

396.00 

3K ram cartridge 

29.95 

8K ram cartridge 

44.95 

16K ram cartridge 

74.95 

introduction to basic (1) 

13.95 

Alien ROM game 

19.95 

Super Lander ROM game 

19.95 

Super Slot ROM game 

19.95 

Programmers Aid cartridge 

34.95 

Super Expander High resolution 
cartridge 

34.95 

Machine code monitor 

34.95 

Joystick 

34.95 

Paddles (pair) 

13.50 

Avenger cartridge 

19.95 

Road Race cartridge 

19.95 

Learn computer programming with the 

VIC 

1.95 

VIC 20 programmers reference guide 

Intro to basic partone 

14.95 

game pack 1 (4 games) 

6.99 

game pack 2 (2 games) 

6.99 

Mind Games (4 games) 

5.99 

Afron expansion unit 

107.00 

(seven slot unit with power supply 

and lid) 

Set dust covers for VIC 20 and 
cassette deck 

3.75 

blank cassettes 

0.63 


TEN FREE PROGRAMS WITH EACH VIC 20 AND VIC 20 CASSETTE DECK PURCHASED TOGETHER 


All items are ex stock. Telephone/mail order 
despatched within 24 hours. Carriage free U.K. mainland 
on orders over £10: under £10 add 50p p&p 


COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST 
keep up to date- join our free mailing list 


061 834 4233 


Sumlock Manchester 
Dept MCI 

Royal London House 
198 Deansgate 
Manchester 
M3 3NE 





















ASCII values. Well, now that the Programmers 
Aid cartridge is available it is possible to assign 
any string to any fucntion key so that when the 
key is pressed that string is entered just as 
though it had been typed in full. 

Thus KEY 5, “RUN” + CHR$( 13) wiH result in 
the program being RUN when key 5 is pressed. 


You may have read that the Vic uses a 6502A 
chip which can run at 2MHz — twice as fast as 
the Pet. Unfortunately some people have 
assumed that this means the Vic itself actually 
runs twice as fast as the Pet. Well, it doesn’t. 
Let’s see why. 

At the heart of Vies and Pets is a crystal which 
provides clock pulses to allow the 
microprocessor, peripheral chips and the video 
to work correctly. On the Pet this is usually 
16MHz, which is divided by 16 to get 1,000,000 
clock pulses per second. This I MHz clock is 
further divided to provide line and frame timing 
for the video circuitry: the latter is used as the 
60MHz interrupt (for the Tl clock). 

On the Vic things are slightly different. The main 
constraint is that the VIC chip must have a clock 
input of 4.433618 MHz which is the frequency 
of the colour subcarrier in the British (PAL) TV 
system. If this were not accurate, TV sets just 
wouldn’t be able to decode the colour informa¬ 
tion. This frequency is obtained by using a 
8.876236 MHz crystal and dividing it by 2. 


The VIC chip does all the necessary dividing 
from this clock to provide all the video signals, it 
also divides it by 4 to produce a 1. 1084045 MHz 
clock for the rest of the VIC. Now it doesn’t 
take much to realise that this clock is I I per 
cent (or more accurately 10.84045 per cent) 
faster than the Pet’s clock: and this is how much 
faster the Vic will run. The 6502A was chosen 
because the lower-speed 6502 would be 
unreliable at this higher clock frequency. 

This clock sysem leads to two interesting 
features of the Vic. First, the 60Hz interrupt is 
no longer derived from the video frame pulses. 
Instead, one of the 6522 peripheral chips is used 
to divide the clock by 18470. This produces a Tl 
clock which updates at a frequency of 
1108404.5/18470 = 60.011072 Hz. This 
means that the Tl clock updates slightly more 
than 60 times a second and will In fact run 
.01845 per cent fast. The Tl clock will be one 
second fast after 90 minutes 19 seconds. 

One interesting feature of this method of 
deriving the 60Hz interrupt is that the interrupt 
rate can be changed very simply by two POKE 
commands which change this divisioin ratio: 

POKE 37l56,LO : POKE 37I57,HI 

With HI = 43 and LO = 76 the division ratio is 
43 X 256 + 76 = I 1084 resulting in an interrupt 
every I/IOO second. Although Tl$ will no 
longer be correct, Tl will now Increment in 
hundredths of a second with an accuracy of 
0.00041 per cent. Of course the keyboard 


repeat and the cursor flash rate will be faster 
too. In fact you can try different values for HI 


Finally, The Independent PET Users’ Group 
(IPUG) has now been renamed The 
Independent Commodore Product Users’ 
Group (ICPUG) to reflect the increasing range 
of Commodore products including the Vic. 

Although the group is run on a national basis 
there are many regional groups under its wing 
and many have started, or are starting Vic user 
groups. As well as a regular newsletter (which 
also includes Vic material), there are group 
discounts on a range of products, access to the 
group’s software library and access to the 
corporate expertese of a large number of Pet 
and Vic owners. 

If you would like further details write to: 

Jack Cohen, 

ICPUG Membership Secretary, 

30 Brancaster Road, 

Newbury Park, 

Ilford, Essex 
IG2 7EP 

Annual membership costs £7.50 and Includes 
the subscription to the newsletter published 
every two months. When you join, you will be 
sent details of your nearest regional group whre 
you can meet other Pet and Vic enthusiasts. 
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PR SOFTWARE — dedicated to the finest value in 
software for the VIC — bring you PRCI: 

. 


6 Programs on 1 cassette for only £7.50 

May Place, 

Basingstoke RG21 1NX 

Tel: 0256 62444 


1. War! Your artillery and defences, their 

tanks — a fight to the finish. 

2. Smashout Colour, sound and skill to break 

through that wall. 

3. Blackjack VIC’s big deal. 

4. Logic Break the colour code before VIC 

breaks you* 

5. Pick up game Match of the day? 



6. Alarm clock Clock, chime, alarm, snooze. 

CPS 


All programs run on the unexpanded VIC20 

REAL VIC VALUE 

Young VIC (Age 4-10) Musical Box. Paintbox. 
Maths Master. The Spelling Machine. £7.50 

VIC Games Amazing Maze. Harbour Attack. 
Space Messenger. Maths Chase. £7.50 


Please send.copies of PRCI at £7.50 each inc. p&p 

1 enclose cheque/PO for £. 

NAME. 

ADDRESS. 

Compute Compose Write, save, edit & play 
your own melodies — many useful variations. 

£5.00 


With you within days. Cataiogue avaiiabie. 

C P Software 10 Balfour Road. Brighton 


PR SOFTWARE 

28 THE FAIRWAY, SOUTH RUISLIP, 
MIDDLESEX HA4 ORY 



















































































































n 









h 




# 













% 

























A 

A 










4^ 

■ C 























Iw— 





—1 

r 





































HOW THE VIC DISRLRV COHTROl_S BRRERR 
IN LISTINGS RRINTED ON THE 1515: 


frrilL-*- 
CTRL 4 


CLR 
Hnr'iE 
RVS ON 
RVS OFF 


n (REVERSED HEART) 

H (REVERSED S) 

a (REVERSED R) 

1 (REVERSED UNDERSCORE) 


CURSOR UP ... 
CURSOR DOWN... 
Sn-iPT-«r CURSOR LEFT... 

CURSOR RIGHT.. 


n (REVERSED SHIFTED 0) 

;« (REVERSED 0) 

II (REVERSED UPWARD BAR - SHIFTED H) 

m (REVERSED LEFT SQUARE BRACKET) 


SET COLOUR TO: 

U Ct<Cl +• BLACK . 

WHITE , 
RED 

CVAN . 
PURPLE. 
GREEN . 
BLUE . 
VELLOW. 


■ (REVERSED SHIFTED P) 

91 (REVERSED E) 

^ (REVERSED £) 

k. (REVERSED COMMODORE-SHIFTED #) 

■M (REVERSED COMMODORE-SHIFTED -) 

M (REVERSED UP ARROW) 

S (REVERSED LEFT ARROW) 

!il' (REVERSED PI SIGN) 



Being a relative newcomer to computing 
Richard Barton from Dagenham has not yet 
found out how to utilise DATA statements to 
store the notes for his polyphonic music; but in 
this program he gets over the problem in an 
effective if less than elegant manner by using a 
serial method of programming. 



5 PR I NT "T 

10 PRIHT"!)P0LVPH0HIC 1" 

15 PRINT"!3BV RICHARD BARTON." 

20 PRIHT"5S^^«^^^^*^W 
30 PR I NT ” 

40 PRINT"S»^^^^^^^^*^^ 

50 51=36874 

50 S2=36875 

70 S3=3687S 

80 S4=36877 

90 V=36878 

95 P0KEV..4 

97 PRINT"!1ST VOICE STARTS" 

100 POKES 1.. 195 

110 F0RT=1TO1000:NEKT 

120 POKES 1.. 215 

130 F0RT=1TO1 000 :NEXT 

140 POKES 1,. 209 

150 FORT=iTO500:NEXT 

160 POKES 1,. 207 

170 FORT=1TO500:NEXT 

180 POKES l'. 201 

190 FORT=1TO500:NEXT 

200 POKES 1.. 195 

210 F0RT=1TO500:NEXT 

220 POKES 1.-175 

225 PRINT"!^ND VOICE STARTS" 

230 P0KES2..235 

240 FORT=1TO1000:NEXT 

250 P0KES2..228 

260 F0RT=1TO1000:NEXT 

270 P0KES2..225 

280 F0RT=1TO500:NEXT 




290 P0KES2..223 

300 FORT=1TO500:NEXT 
310 P0KES2..219 
320 FORT®1TO500:NEXT 
." 330 P0KES2.'215 
340 F0RT=1TO500:NEXT 
350 POKES 1.-0 
360 P0KES2.. 228 
370 FORT®1TO500:NEXT 
330 P0KES2..231 
390 FORT®1TO500:NEXT 
400 P0KES2..232 
410 FORT® 1TO500 NEXT 
420 P0KES2.-235 
430 FORT®1TO500:NEXT 
440 P0KES2..237 
450 FORT=1TO250:NEXT 
460 P0KES2.-239 
470 FORT®1TO250:NEXT 
480 P0KES2..237 
490 fort®1TO250:NEXT 
500 P0KES2.-235 
5 i 0 FORT® 1 '^0250 '■ NEXT 
520 P0KES2..232 
530 FORT®1TO250:NEXT 
540 P0K.ES2..231 
550 FORT® 1TO250 •• NEXT 
560 P0KES2.-228 
570 FORT®1TO250:NEXT 
580 P0KES2..235 
590 FORT®1TO250: NEXT 
600 PRINT"ra3RD VOICE 
STARTS" 


-* 









































































































































610 P0KES2.225 

620 P0KES3..231 

630 POKES1.135 

640 FORT=1TO500:NEKT 

650 P0KES2..235 

660 POKES3..240 

670 FnRT=1TO500:HEKT 

680 POKES 1.. 175 

690 P0KES2.228 

700 P0KES3..232 

710 FORT=1TO500-NEXT 

720 P0KES2.. 232 

730 P0KES3..237 

740 FORT=1TO500 ^ NEXT 

750 POKES 1.. 163 

760 P0KES2..235 

770 P0KES3..228 

780 FORT=1TO500 ^ NEXT 

790 POKES 1.. 159 

800 P0KES2.. 225 

810 P0KES3.235 

820 FORT=1TO500■NEXT 

830 POKES 1.-147 

840 P0KES2..228 

850 P0KES3..232 

860 FORT=110500:NEXT 

870 POKES1.. 135 

880 P0KES2..231 

890 P0KES3..235 

900 FORT=1TO500 ^ NEXT 

910 POKES 1,. 175 

920 P0KES2.235 

930 P0KES3..239 

940 FORT=1TO500•NEXT 

950 P0KES2.. 228 

960 P0KES3..223 

970 FOR‘^= 1TO500' NEXT 

980 POKES!.■ 201 

990 !=0KES2.. 239 

1000 P0KES3..235 

1010 FORT=1TO500:NEXT 

1020 P0KES2.. 223 

1030 P0KES3..215 

1040 FORT=1TO500:NEXT 

1050 POKES 1.. 195 

1060 F0KES2..237 

1070 P0KES3..233 

1080 FORT=1TO500 = NEXT 

1090 POKESl.. 191 

1100 P0KES2..228 

1110 P0KES3..235 

1120 FOR,T= 1TO500 • NEXT 

1130 POKESl.. 183 

1140 P0KES2.’228 

1150 p6kES3..232 

1160 FORT=1TO500:NEXT 

1170 POKESl.. 175 

1180 P0KES2..223 

1190 PnKES3..228 


1200 FORT=1TO500:NEXT 
1210 POKESl.. 163 
1220 P0KES2.237 
1230 P0KES3..232 
1235 PRINT"fTOHE 
-rnLHR ST 8 RTS" 

124@'FORT=lTn50 ^ NEXT 
1250 POKESl..0 
1260 FnRT=1TO450 ^ NEXT 
1270 P0KES2.. 237 
1280 POK.ES3..240 
1290 FORT=1TO500 ^ NEXT 
1300 POKESl.. 135 
1310 P0KES2..231 
1320 P0KES3..235 
1330 FORT=1TO50:NEXT 
1340 POKES 1..0 
1350 FORT=1TO450:NEXT 
1360 P0KES2..235 
1370 POKES3..240 
1380 FORT=1TO580 ^ NEXT 
1390 POKESl,. 175 
1400 P0KES2..215 
1410 P0KES3..223 
1420 FORT=1TO50•NEXT 
1430 POKES 1..0 
1440 FORT=1TO450:HEXT 
1450 P0KES2..228 
1460 P0KES3..223 
1470 FORT=1TO500•NEXT 
1480 POKESl.. 147 
1490 P0KES2..223 
1500 P0KES3..228 
1510 FORT=1TO50:NEXT 
1515 PRIHT"»TONE 
-COLOR ENDS" 

1520 POKES 1..0 
1530 FORT=1TO450:NEXT 
1540 P0KES2.. 235 
1550 P0KES3.-239 
1560 F0RT=1TO500 NEXT 
1570 POKESl.. 175 
1580 P0KES2..223 
1590 P0KES3..228 
1600 FORT=1TO500:NEXT 
1610 POKES2..0 
1620 POKES3..0 
1630 POKESl,. 135 
1640 PRIHT"rai.iHITE 
NOISE STRRTS" 

1650 P0KES4..225 
1660 FORT= 1TO50 '• NEXT 
1670 POKES4,.0 
1680 FORT=1TO450 ^ NEXT 
1690 P0KES4.-235 
1700 FORT=1TO50-NEXT 
1710 POKES4..0 
1720 FORT*1TO450:NEXT 
1730 POKESl.. 175 


1740 P0KES4,.215 2330 
1750 FORT=1TO50:NEXT 2340 
1760 POKES4..0 2350 
1770 FORT=1TO450:HEXT 2360 
1780 P0KES4..235 2370 
1790 POKESl,. 147 2380 
1800 FORT=1TO50:NEXT 2390 
1810 POKES4..0 2400 
1820 FORT=1TO450:NEXT 2410 
1830 POKES'1.239 2420 
1840 POKESl.. 175 2430 
1850 FORT=1TO50-NEXT 2435 
I860 POKES4..0 2440 
1870 FORT=1TO450:NEXT 2450 
1880 POKESl.. 135 2470 


1890 POKES4..240 


?480 


1900 FORT==1TO50'.HEXT 2490 
1910 POKES4,.0 2500 

1920 FORT=1TO450 2515 

1930 POKESl.135 
1940 POKES2..207 2517 

1950 P0KES3..235 2520 

I960 FORT=iTO50'NEXT 
^970 priKES4..0 
1975 PRINT"'^..iH!TE 
NOISE S‘''0!^S" 
i 990 FORT=1 T01500:NEXT 
2000 POKES 1..0 
2010 POKES2..0 
2020 POKES3..0 
2040 POKESl..225 
2050 FORT=1TO300 ^ NEXT 
2060 POKESl..228 
2070 FORT=1TO300:NEXT 
2080 POKESl..231 
2090 FORT=1TO300:NEXT ' 

2100 POKESl..232 
2110 FORT=1TO300 ^ NEXT 
2120 POKESl.-233 
2130 FnRT=lTO300:NEXT 
2140 POKES 1.. 235 
711=:0 FnRT= 1TO300 ■ NEXT 
2160 POKESl.'237 
2170 FORT=1TO300 ^ NEXT 
2180 POKESl..239 
2190 FORT=1TO300 ^ NEXT 
2200 POKESl.. 135 
2210 P0KES2..225 
2220 P0KES3..235 
2230 FORT=1TO2000:NEXT 
2240 P0KES2..229 
2250 FORT=1TO2000:NEXT 
2260 P0KES2.-228 
2270 POKESl.. 147 
2280 P0KES3.' 175 
2290 FORT=1TO2000:NEXT 
2300 POKESl,.232 
2310 P0KES2,.228 
2320 P0KES3.. 175 


FORT=1TO2000:NEXT 
POKESl.. 235 
P0KES2..191 
P0KES3.. 147 
FORT=1TO1000:NEXT 
POKESl ,.135 
F0RT=1TO1000-NEXT 
P0KES2.. 175 
FORT=1TO1000'-NEXT 
P0KES3.' 240 
FriRT= 1TH1000 ■■ NEXT 
P0KES3..225 
POKESl.. 135 
P 0 Kis 2 .. 159 
FORT=1TO1000N'€XT 
POKES 1..0 
POKES2..0 
POKES3..0 
PRINT"WUNE ENDS 
3568 BVTES" 
FORT=1TO3000'NEXT 
GOT05 
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1 PR I NT "T 

2 LET 2=0 

5 REM ELECTRONIC DISCO 
10 PR I NT "T 
20 F0Rfl=lT0255 
30 P0KE3E829..P 

3 i FORH= 1T02 ■■ PR I f-r " #**ELECTRON IC DI SCO***" '• NEXT H 
32 LET 2=2+1: IF2>5THEN PR I NT "ID'' ^ IF2>3FHEH LET 2=8 
35 LET K= I NT 142+113 > *RHD < 1) 

40 F0RN=245T0254 
42 P0KE36879,.78 
50 P0KE36878.. 10 
60 P0i<E36876,N 
70 P0KE36875..N 
80 P0KE36879..78 
86 P0KE36879..K 
90 POKF36876;206 
100 P0KE3S875..X 
110 P0KE36S74,X 
129 Fnpt.irr 1X030: HEXTW 


125 NEXTN 

126 P0KE36879..N 
130 F0RS=254T0245STEP-1 
140 P0KE36876..K 
150 P0KE36875..S 
160 P0KE36S74..X 
300 F0RT=254T0245 
310 P0KE36376..T 
400 P0KE36879.R+5 
500 P0KE36874,,X 
560 FnRW=1T035:NFXTi-i 
600 NEKTS 
990 NEXTP 
999 GOTO10 
20539 ; 

320 NEX"^ T 

330 FOR !.''=1to 9000:HEXT W 
340 onTn 10 
’’100 DPTR "BP" 

410 DRTR 310 

420 DRTR 322332 • 326318.. 312316.. 298300.. 304 
500 DRTR "GEC" 

510 DRTR 752 

520 DRTR 760..781,:782,808,.814..829..800..806..830 
600 DRTR "P.ftO" 

610 DRTR 130 

620 DRTR 127,123,125.. 119,124,. 128.’130,138.: 144 
730 "XXX" 

999 END 

14133 .. 0 .• 30.. 232 .■ 224,22,208,245 ..162,0,169,8157,0,159,232,22422 

340 DflTR208,248,76,191,234 

350 PR!NT"7D!!l!!!5VS7525 T0STflRT,7538 TO STOP!" 

360 SVS7525 
370 END 


Electronic 

Disco 


We havered about including ‘Electronic Disco 
from James Clunie of Whitley Bay. It uses sound 
and colour to flash a display with electronic 
music, and frankly we didn’t really like the 
results. Mind you, it’s all a matter of taste: but 
the better electronic bands on offer right now 
might give you some rather more advanced 
ideas with which to adapt James’ program. Try 
Kraftwerk or Heaven 17 for an inventory of 
the possible effects. 

In the event we are publishing ‘ Electronic Disco’ 
because it is a starting point for further 
development — and because it exhibits some 
nice uses of the POKE command. Here’s a 
summary of them: 

POKE 36874 . 

POKE 36875 . 

POKE 36876 . 

POKE 36878 . 

POKE 36879 . 




There are three sounds superimposed upon 
each other: a constant background tone, a 
random note that gives an element of 
difference, and a rising and falling set of high- 
pitched notes. 

The colour is produced by superimposing two 
sets of colours. One is a random scheme of 
frames of different colours and backgrounds of 
different colours; the other is a constantly 
projected colour which causes the flashing of 
the screen at regular Intervals. 
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Hiinking abouta 




• Full range of/ 

^emsY 

• Demonstratioi 

• Advice 

• After sales 

service 

Contact: 




micrachips 

66 St. George’s Street • Winchester 
Hampshire S023 8AH ■ Tel: 0962 68085 


VIC 

^ SOFTWARE 


VICMEN 

A full-feature version of the 
popular “Puckman” arcade game 
for the UNEXPANDED VIC. 
Written entirely in machine-code 
for fast action. SUPPLIED ON 
CASSETTE @ £7.00 



VICGAMMON 

Standard Backgammon game for 
the VIC with 3K expansion. Rapid 
computer responses. Instructions 
on how to play are included. 
SUPPLIED ON CASSETTE @ 

£7.00 



■MVtJ 


More VIC software will be available by the time you read this. Phone 051 
227 2642 for details, generous DEALER DISCOUNTS available — phone 
Dave on 051 227 2299 for details. PRICES INCLUSIVE 

98-100 THE ALBANY, 

OLD HALL STREET, 

LIVERPOOL L3 SEP 



MR MICRO BRINGS YOU 

SUPER for the 

SPRING 
SOFTWARE 



r-1 

Our range includes all these and more 

VIGIL £35 

the games language plus 9 games 
requires 8K expansion 

PIPER £25 

complete music language inc. sample tunes 


or maybe you would like the VIC version of 
P^CMAN.... 

VIC MEN £7.00 


We now have a collection of 
DOUBLE VALUE CASSTETTES 
each with two programmes on one cassette 

-Here are a few titles:- 

STAR STREAM & SNAKE TRAP £8.95 
VIC TREK&BATTLE SPACE SHIPS £8.95 
RAINBOW PASSAGE & POT SHOT £8.95 
RAYFLECTION & MICRO MIND £8.95 
ALPHA SQUARE & SWITCH BACK £8.95 


IF YOU WANT A REAL CHALLENGE 
with a Cash Reward for the winner, 
then GOLD RUSH and BALLOON 
RACE, our best selling titles, could 
be just right for you .... 

GOLD RUSH The first edition earned over £200 I 
for the winner Mr I. Black of Hitchen. 

Now hundreds of VIC owners are already puzzling over 
the second edition. Could you prove that you are the 
best prospector? This super puzzle adventure 

costs £16 inc. I 

GREAT BALLOON RACE Now gaining I 

momentum as more people join the race. Hard but fun 
to play. All entrants have three chances to claim the 
prize kitty and there must be a winner in October. 

_ Join in the fun for £16 inc I 

All the above are detailed in our spring catalogue. Send off for your 
choice to- day or send a 7” x 9” SAE for the Mr Micro Catalogue. 

All prices include VAT and P & P 

Mr Micro Ltd., P.O. Box 24, Swinton, 
Manchester M27 SAL Tel 061 728 2282 ^ 


★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 

JUST RELEASED JUST RELEASED 

We are proud to announce the first in a new series of 
exciting graphic adventures for the VIC 20 with 16K exp. 

THE JULES VERNE VIC VENTURE PACK ONE 

MYSTERIOUS ISLAND 

High Resolution, High Enjoyment. 

Pack contains Master, Practice Progs & extra Data Tape 

together with the Play Guide all for £16 inc 

ORDER TODAY ORDER TODAY ORDER TODAY 

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 
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130 

131 

132 


10 PRINT"T 

50 ri=0: 0=7 •• P=5: Q=5: R=0 •• S=0 •• U=0 = 00=5 ^ PP=4:00=5 ^ RP=0 ^ SS=0 ^ UU= 
55 P=5--PP=6:B=7:BB=P; 0=0:00=34 
g0 AB=48 : P0=49: PB='18: PE=48 
100 GOSUB5000 

125 GOSIJB1000 

126 GOSUB9000 

127 I Ffi=BPNDB=CfiHIiPR=BBRHDBB=GCTHEHfiO=flO+3 

128 IFR=BfiNDB=0RNDR8=BBflHDBB=G0THEH150 

129 IFR=BfiNBB=0THENRD=RD+5 
IFR=BRNDB=OTHEN150 
I FRR=BBRNBBB=0CTHEHRri=RD-t-5 
I FRR=BBRHIiBB=00THEN 150 

133 !FR=BRNriRR=BBTHEHRT!=RI)+3 

134 TFR=BRNTIRR=BBTHEN150 

135 IFR=0RNDRR=65THFHfiB=Rri+2 

136 IFR=0RNIiRR=65THEN150 
IFR=0RNDRR=88THENRD=RD+2 
IFR=0RHDRR=88THEN150 

139 IFR=2RNDRfi=83THENRD=Rri+2:IFR=2fiNBRR=83THEH150 

140 IFR=2RHDPfi=90THENRD=RB+2:IFR=2RHriRR=90THFN150 

150 PRIHT''??al!f!M!®!^^ P TO PLRV" 

152 GOSUB1000 
155 GOSUE9000 
i60 GETSf:IFS$=""THEN160 

165 I FSf=” P " RHDfiB=48RNBR0=48RNDRri=48fiNDRE=48THEN 10000 

170 IFS$="P"THEN190 

180 P0KE36879..27:PR!HT"Sn":EHD 

195 GOSUB1000 
200 nOSIJB9000 

250 B= I NT < RHD < 1 > #4 >: I FT!= 1THENGOSIJB6000: PR I NT" 

251 PR!HT'''®»3!lMi^^ " 

260 GOTO 7000 

269 B=0: 0=7: P=5: 0=5: R=0: S=0: U=0:00=5 PP=4:00=5: RR=0 '• SS=0 • 
UU=0 

275 GOSUB1000 


137 

138 



Mr R. Martin of Grimsby sent us a bunch of 
short and neat games that should ensure his 
continued presence in our pages. 

Here’s a one-armed bandit complete with 
random hold and a drain on your pocket — the 
machine’s takings go up by 10 on every play, and 
you only get 1000 to with. When the ‘hold’ 
appears, you must type Y or N for each box. 

The program is based on random shapes and 
random colours. The jackpot is when you have 
the same shape and the same colour in all boxes: 
you win normally when the first two are 
identical, and when the three boxes have the 
same shape or the same colour. Minimal 
winnings accrue when the first box has a red 
heart or diamond or a black spade or club. 


One-armed 


277 GOSUB9000 
365 GOSUB1000 
368 GOSLIB9000 
370 GGTG125 

1000 IFRB<48THENRC=RC-1 '• !FRB<48THENRB=57 
1010 IFfiC<48THEHRB=RB-1:IFRC<48THFNRC=57 
1020 I FRB>57THEHRC=RC+1:1 '^RB>57THENRB=RB-10 
1030 T '='RC:>57THENPB=RB+1:1 FRC>57THENRC=RC-10 
1040 RETURN 
5000 PGKE36879.. 106 

5010 PGKES 164.109: POKES 165 .• 64: POKES 166.64: POKES 167.. 64: POKES 168,. 64: POKES 169125 
5020 POKES 142.. 93 '• POKES 120,. 93: POKE809S112: POKES 14?93: POKES 1 7 ^-: 93 POKES 103.. 110: P 

5030 POKES 101.64: POKES 100.. 64 •• POKE8099.. 64: POKES 121.. 2: POKES 122 ■ 1: POKES 123,. 14: POKES 


124,. 11 

5040 fi=76Sl:POKER..79:POKER+1..99:POKER+2..99:POKEfi+3..99:POKER+4..80 

5050 POKEfi+7.. 79: POKER+8.. 99: POKER+9.. 99: P0KER+10.. 99 •• P0KER+11 .■ 80 

5060 R=7696; POKER .< 79: P0KER+1.. 99: POKFR+2.. 99: P0KER'*'399 ’• POKER+4.. 80 

5070 B=7703; POKES/ih ■ POKEB+4..103: POKEB+7.101:P0KEB+11.. 103: P0KEB+15• 101: P0KEB+19 

.103 

5080 C=7725:POKES..101:pOKEC+4..103:POKEC+7..101:P0KEC+11.. 103:P0KEC+15.. 1 @I’-P0KEC+19 
..103 


24 
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5090 D=7747'.POKED.. 101 :P0KED+4.. 103:POKED+7,. 101 :POKED+ll.- 103:pnKED+15.. 101 :P0KED+19 
,.103 

5100 E=77SS •• POKEE122 ^ POKEE-1100 '• POKEE-2100 •• POKEE-3 .■ 100 ^ POKEE-47E 
5110 POKEE-8122: POKEE-9.. 100: POKEE-10.. 100 = POKEE-11.. 100 ^ POKEE-1276 
5120 POKEE-15,. 122: POKEE-16.. 100;POKEE-17.100: POKEE-18.. 100:POKEE-19,.76 
5130 P0KE8143.. RB: POKER 144,. PC: P0KE8145RD: P0KE8146RE 
5140 RETURN 

6010 PRINT"a«SD®(l)!lW^^ V PRSS H" 

6020 IWPUT''i«1)!!I«W^^ 

6030 INPUT" .: Bf 

6040 I NPUT" C$ 

6045 PR!NT''5!S)M!!!M5?3^ 


7190 TFBB=3THEHBB=90 

7200 P0KE7733,. BB: P0KE38453.. B: P0KE7734.. BB: POKE 
38454.. B: P0KE7735.. BB: P0KE38455.. B 
7210 FORT=1TO20:NEXT!:X=X+1:G0T07120 
7220 X=0 

7230 IFX=6THEN269 


6050 IFflf="V"THENO~l 
6060 IFR«="V"THENR=R 
6070 IFRf="V"THENOO=l 
6080 IFR$="V"THENRR=RR 
6090 IFBf="V"THENP=i 
6100 TFBi:="V"THENS=B 
6110 IFB$-"V"THENPP=1 
6120 IFBf="V"THEHSS=BB 
6130 IFC*="V"THENQ=1 
6140 IFr:f=''V"THENU< 
6150 !PC«:="V"THENQQ=1 
6160 !PCt="X"THENUU=CC 
6170 IFflf="N"THEN0=7 
6180 IFR$=''H"THFHR=0 
6190 IFRf="N"THEN00=5 
6200 IFR$="N"THEHRR=0 
6210 IFB*="N"THENP=5 
6220 IFB-|:="N"THEHS=0 


6230 IFBf="N''THEHPP=4 
6240 IFB*="N"THEHSS=0 
6250 IFC#=''H''THENQ=5 
6260 IFr:$="N"THENU=0 
6270 TFr:f="N"THEN20=^5 
6280 !FCf="N"THENUU=0 
6290 RETURN 
7000 X=0 

7010 IFX=15THFH7110 

7020 R=INT<RNDa.>#0)+R 

7030 IFR=6THENR=7 

7040 RR=I NT (RND < 1) ‘*00) +RR 

7050 IFRR=0THENRR=65 

7060 IFRR=1THEHRR=83 

7070 IFfiR=2THENRR=88 

7080 IFRR=3THENRR=90 

7085 !FfiR=4THENRR=81 

7090 PnKE38446.- R: F0KE38447.. R: P0KE7726,. 

RR: P0KE7727.. RR: P0KE7728,. RR: P0KE38448.. R 

7100 FORT=1TO20:NEXTT:X=X+1:GOTO7010 

7110 X=0 

7120 IFX=10THEN7220 
7130 B=INT<RNDa)*P>+S 
7140 IFB=3THENB=5 
7150 BB=IHT(RND<1>*PP>+SS 
7160 IFBB=0THENBB=65 
7170 IFBB=1THENBB=83 
7180 IFBB=2THENBB=88 


7240 C=INT(RHD<1)*0)+U 
7250 CC=IHT<:RND<1)*QQ)+UU 
7260 IFC=3THENC=5 
7270 IFCC=0THENCC=65 
7280 IFCC=1THENCC=83 
7290 IFCC=2THENCC=88 
7300 IFCC'aPTHEHCCsRO 
T305 IFCC=4THENCC=81 

7310 P0KE7741.. CC: P0KF38461 ■ C: P0KE7742.. CC: POKE 
38462,. C: P0KE7743.. CC '• P0KE38463.. C 
7320 FORT=1TO20:NEXTT:X=X+1:GOTO7230 
9000 P0KE3143.. RB: POKES 144,. flC: POKES 145. RD: POKE 
8146 ..RE: RETURN 

10000 PR I NT " T : P0KE36879.. 42; PR ! ht 
" " 

10010 P0KE36878.15:P0KE36876.245 
21399 1.135:P0KES2.175:P0KES3.221 

7001 FORL=240TO135STEP-5 

7002 P0KES3..L 
T003 FORM=1TO20 

7004 NEXTM 

7005 NEXTL 

7012 FORT=1TO125:NEXT 

7013 P0KES4..235 

7014 FORT=1T0500:NEXT 

7015 POKES 1,. 0: P0KE82.0: P0KES3.0: P0KES4.0 

7016 F0RT=1TO1500:NEXT 
7020 GOTO100 






































































6502A 

MACHINE—CODE 

Made simple in; 

ASSEMBLY LANGUAGE 
FOR VIC-20 

200 + Page Book covers whole 6502A 
Instruction set + Programs + Exercises 
etc. Also contains Listing of: 

VIC-20 6502A ASSEMBLER 

Needs only 3.5K 

VIC MACHINE-CODE MONITOR 

Monitor needs 6.5K 
All Software available on cassette 
Prices; Book £10 From Dr P Holmes 
Book + Assembler + 21 Colin Drive 

Monitor on Tape £15 London NW9 6ES 


VIC GAMES 

for the standard VIC 20 

Challenging games of skill 
and iniative all in 
full colour and 
with great sound effects 


DEFENDER: Defend the planet's fuel elements against 
the marauding aliens using laser and photon bombs. 
Nine skill levels, time and score. 

MAZE OF DEATH: Can you guide your way through the 
maze avoiding monsters and collecting rewards? 
Watch out for the Hobgoblins!! 

SPLOTTER: Gobble up all the splots with your splot 
splotter. 

MONACO G.P.: Drive your Grand Prix car along the 
Monaco track. A very fast moving game. 

CRAZY PIG: Marmalize the pig before it gets you. A 
novel game with great graphics. 

GUZZLER: You'll enjoy this game till you alert the 
Guzzler. Then the race is on!! 

BREAKOUT: Fast smooth action and definately 
addictive. 

SPACE DOCKER II: Guide your supply ship into the 
awaiting Mothership. Watch out for Alien patrols. 

LUNAR LANDER: You must land the rocket on the 
moon. Keep an eye on all readouts for a successful 
landing. 

PRICES: £6.95 for each cassette or £12,95 for any two. 

Inc. P&P. 


ABACUS PROGRAMS 

186 St Helens Avenue, Swansea, W. Glam. 
Tel: (0792) 50282 


VIC 20 SOFTWARE 

QUALITY SOFTWARE FOR THE 3.5 VIC 20 COMPUTER 


DEFLEX 


Fast-nnoving action and spectacular colour and sound 
effects add to the excitement of this original game. Deflect 
the rapidly moving ball to hit stationary or moving targets. 
Records top ten high scores. 20 skill levels. 


ROX 


At last an original and compulsive space game. Defend your 
moon base from the deadly ROX from space. Increasing 
levels of difficulty and superb visual and sound effects make 
this the greatest new arcade-type game since Space 
Invaders. 

DEFLEX and ROX on same cassette £4.95 


ROX III 


8K version of popular 3.5K game. 


3D LABYRINTH 


VIC version of the Labyrinth game using excellent hi-res 
graphics. 

both program run hi-res graphics on Raise machine plus 
8K of RAM. Both for £5.95. 


SOFT KEY DEFINE PROGRAM 


Written in machine code, allows you to program your 
function keys with 24 of the most popular keyboards I.e. 
FI = RUN etc. Runs on any memory size £3.95. 


TEN SUPERB 3.5 PROGRAMS - 
ALL TEN FOR £6.95 


GEM-P 

Create and store your own custom character sets. 

TANX 

Tank battle for 2 players. 

MUSIC 

Encode tunes in three-part harmony up to 130 notes long on 
3.5k machine. 

SPACE ZAP 

Destroy alien spacecraft attacking your space station. 

BREAKOUT 

Superb sound and colour effects. 

HIRES 

Sketch on a 128 X 128 pad using keyboard or joystick. 

SPIRO 

Create spirograph-type patterns in hi-res. 

VIC TRICKS 

Program demonstrates the special uses of VIC chip registers. 

MASTERMIND 

Uses colour and sound to the full. 

WORD GAMES 

Unusual and challenging game for 2 or more players. 


Sussex Road, Gorleston, Great Yarmouth, Norfolk. 
Telephone: Yarmouth (0493) 602453 
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Here’s another neat little contribution from R. 
W. Moore of Sutton Coldfield. This program is 
a simple example of interrupting the interrupt 
routine to enable tasks to be performed 
independently of other activities of the micro¬ 
computer. 

In this case, a message will be displayed on the 
top line of the screen; it cannot be cleared or 


corrupted by other programs. The message can 
range from “Fred’s Computer’’ to a reminder 
such as “watch News at 10 tonight’’. 

Line 50 clears the top line of the screen and 
POKES zero (for black) into the colour register. 
Line 60 lowers the top of memory from 7680 
to 7524 (156 bytes) to accommodate the 
machine code program. (Locations 55 and 56 in 
memory point to the low byte and the high byte 
of top of memory. On the unexpanded Vic-20 
these locations contain 0 and 30, giving the top 
of memory as 0-i-(30 x 256) = 7680. Line 60 
changes these values to 100 and 29 
respectively, giving top of memory as \ 00 + (29 
X 256) = 7524.) 

Line 80 requests the message and line I 10 looks 
for a carriage return — CHR$( 13). If it finds one 
the program jumps to line 170. Line I 20 detects 
a key press (location 203 holds 255 if no key is 
down) and counts the number to a two-part 
form for poking to the top of the screen in line 
150. 


10 REM INMESS 
1.5 REM RWM 1982 

20 REM PRINTS MESS’^GE HN Trp nr qr-pc:-?..? 

,:5,p PITW 

Dr. T K'T M : nrr:pi.;^,~3g400r-Q30,;|_43 • ^ 0 ; 'r-: 

S8 T T TTi < -d ); -’HKETT 180 ■ ^’0KE5b 29 

•70 V;::-0 : V-J/l : 7nr0 ! »> 

se ^='R!HT";gFK'^EP MESSRGE.EHB RETURN” 

90 T’Ptht";!!!JJP to 22 0:HPRRC”"E"'S” 

i 00 GE"!’C*: I FCT= ” ” "^HE"' ■ 00 
1'0 T •: ;*j TUCM ■> 7:7. 

' :':P ' 1 'O~HENN=0 ^ V=:V+1 

1-40 7=cVx40: IFV=0THEK’.Z=C-!2 
150 pokEFFSI F: ?!2UET?22.- 
lEO’ -'RINTC^i:: ■Rt=9T-i-Cij'OCTOU@0 
170 PRTW” 

1 SO' ’ ^LEN < R:t) >22‘^!^EHPR I NT ” WTOO LONG: " - ROKE'^tO 1 

O0 P0D J-: CKj Dp 

289 
218 

non T-p-f 
non 

248 P2KE?5?8-?~J..C 

250 NEKTJ 

2E8 FDR I = 177,54 

2?0 REROr 

280 -007752''^+1. D: NEXT 

290 Q-=LEN<Rf) 

800 F0KF7561,.0 

310 I!='TR120., 1F3:127,141,20,3., 189,29,141,21 38 98 

320 TiRTR 120,189,191,1 ='i-1,20,3, 189, 22 ^, ■ '-i'' 2 t , 89 8- 
330 T'P'^P82 0 99 155 2'^ ^ T'’ 9 ■ 8" , ■■■82 ■ 224.22,209.. 2'4~ ■ ■* 

24,22 .. 

349 11919208 248 7E, • 9 • , 234 
358 PRIN'^^=T5!l?!l:BVST525 T03TPRT.:7338 tq 
360 SVS‘^525 
370 ENP 


Line 160 constructs a composite string from 
the individual key entries. Line 180 checks that 
the string is not too long and If it is resets the 
number of characters to zero and starts again. 

Lines 190-250 look at each character In turn in 
the string, converts to the poke form and pokes 
them into a specific memory area. Lines 
260-280 read and poke in the machine code 
program, while lines 290-300 put the string 
length into the appropriate place in the machine 
code program. 

Line 3 10 contains the decimal equivalent of the 
machine code instructions to set the interrupt 
and to revector the interrupt address in 
locations 788 and 789 to the machine code 
routine in line 3 I 30. 

Line 320 resets the whole machine (equally well 
done by pressing STOP and RESTORE). Line 
330 is the program proper which transfers each 
letter of the message to the top of the screen 
and also puts zero into the corresponding 
colour matrix positions to give black letters. 

Task Interrupt 


^?“^075T9-:.22 ; PGTEU, 32 • NEXT 


62 .■ 0, ■' 68 .• 8 • 


•1 33 ^ y 


27 
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10 REM CHASE 
20 GOSUB 9000 

30 CT=768A: Tr-38400 •• CP=65 ’• EP=42: KM= 197: CK=0 •• CV=22: KI =0 


CH>tSER 


40 PnKE3€879..232 

50 PR!NT"r:gl!« •* # # CHASER # # # *" 

60 PR^NT"^rIMEli•••••■**w^I -".;Hi;"i"; 

70 FORI=11020 

80 FORJ=0TO21 

API PnKECT+44+ < I #22 > + J.. 160 

100 P0KETC:+44+ < I #22 > + J, I NT < RND < 1) #7 > 

110 NEXT:NEXT 

120 F0RI=1T0INT<RND(1)#75) 

130 POKECT+1 NT < RND < 1) #21 > + < I NT < RWH < 1) #22+3 > #22 ).. 86 
140 NEXT 

150 POKECT+462.. 160: POKECT+463^ 160: POKECT+485.. 160: POKECT 

+484.. 160 

160 FORI^ITOS 

170 CX (I)=I NT < RNIi (1 > #21 > 

180 CV (I) = I NT <: RNIi < 1 > #22): IFCV < !> <3THEN 180 
190 POKECT+CX <I>+< CV <I)#22).EP:NEXT 


‘Chaser’ from Jonathon Hiscox of Middles- 
borough is a long program, but it’s quite clever. 
The screen fills up W\th randomly-coloured 
squares, and you have to pick your way across 
them from a bottom-left start to a home 
position at the top right. 

You think that’s easy? For a start you’re trying 
to do it as quickly as possible (there’s a clock 
ticking away in the corner). Then there are 
stationery obstacles to avoid; hit one and you 
get electrocuted. And the reason you might hit 
one, apart from your carelessness, is the pre¬ 
sence of highly mobile aliens that will pursue 
you. They catch you and you’ve had it: the 
screen gives you a time count and a sarcastic 
message. 

The game Is difficult but possible. The 
instructions are in the program, which is great, 
and the sound effects are pretty good too. 


200 P0KE776781 '• P0KE384876 
210 NT=TI 
250 GOSUB1000 
260 0P=CX+(22#CV) 

270 SC=SC+1 
280 P0KE36874..241 
KP=PEEK<KM> 

300 IFKP=48THENCV=CV-1 
310 IFKP=9THENCV=CV+1 
320 TFKP=14THENr:X=CX-l 
330 IFKP=54THENCX=CX+1 
340 IFCX<0THENCX=0 
350 IFCX>21THENCX=21 
360 IFCV<3THENCV=3 


1010 HX=NX.'-'60 
1020 NX= IN'!' (. NX# \ 0 > /10 
1030 PR I NT" ‘mmWWV' NX 
1040 RETURN 
3000 REM 

3010 KI=KI+1:CX n > =999:1FKI<2THEN520 
3020 POKECT+OP160: P0KECT+CX+ (CV#22) .■ 87 
3030 Pni<E36S77..220 
3040 FORL=15TO0STEP-i 
3050 P0KE36878;: L: P0KE368797+1.: 
PnKETC+CX+<'.C''^'#22>IN'!"(L/2) 

3055 F0RM= 1TO300: NEX'^ 

3060 NEXi" 


370 IFCV>22THENCV=22 

380 IFCV=3ANDCX=21THEN4000 

390 I FSC/2<> I NT <■. SC/2) THEN900 

400 F0RI=1T05 

410 PnKE36S76.'130 

420 PGKE3S874..0 

430 IFCX<I)=999THEN520 

440 POKECT+CX < I > + (CV < I > #22 >..160 

450 I FCX < I > <CXTHENCX < I > =:C.X < I > +1 

460 IFCX<I)>CXTHENCX<I> =CX(D-1 

470 IFCV <I> >CVTHENCV <I> =CV <I>-1 

480 IFCV <I> CCVTHENCV <I)=CV <I> +1 

490 POKECT+CX<!>+<CV<I>#22)..EP 

500 IFCX <I> =CXRNDCV <I> =CVTHEN3000 

5'0 GOSUB1000 

520 POKE36876..0 

530 NEXT 

900 IFPEEK (. CT+CX+ < CV#22 > > =86THEN5000 
910 POKECT+OP ..160: POKETC+OP.. PC 
920 P0KECT+CX+ < 22#CV >.. CP 
930 PC=PEEK < TC+CX+ < CV#22 > > 

940 P0KETC+CX+ < CV*22 > .• 0 
950 POKE36874..0 
960 GOTO 250 
1000 HX=TI-NT 




















































































r^070 POKE36077.0 ■ P0KE36879.. 237 
3100 PRINT"ni!»!WaL THEV FINfiLLV GOT" 

3110 PRINT "TO VOLl. RNB IT TOOK" 

3120 PRINT"ALL OF "JNH;" SECONDS" 

3130 PRINT"TO no IT!!" 

3140 P0KE36S79..232 
3150 GOTO10000 
4000 REM 

4010 PR I NT " n" ■■ P0KE36879.. 24 
4020 P0KE3S874 .■ 0 • FOR I =0TO22 
4030 P0KE368E4.J.2-^! 

4040 P0KE3E8S5..38+I 
4050 pnKE36866.'150-1 
4060 P0KE36867.. 174-1*2 
4070 POKE36877,.230+I 
4080 NEXT 

4090 F0RI=22T0@STEP-1 
4100 P0KE36864.. 12+1 
4110 P0KE36865..38+I 
4120 P0KE36S66.150-1 
4130 P0KE36867.. 174-1*2 
4140 P0KE36S77.. 230+1 
4150 NEXT 
4160 POKE36877.0 

4170 C'RINT":!!M^ DONE S- HSIT TOOK" 

4180 PRINT" !*iitill "NX; " ISJSECONDS" 

4190 IFHI>0THEN4230 

4200 PRINT";!l!itlfTHE FIRST TO SUCCEED" 

4210 HI=NX 

4220 GOTO4280 

4230 IFHI>NXTHEN4260 

4240 PRIHT"WKIitMRRn LUCK - NOT FAST ENOUGH" 
4250 GnTO4280 

4260 PRINT":!!l!?|itl - W FASTEST VET'" 



4270 HI=NX 

4280 FORDE=1TO3500'NEXT 
4290 GOTO10 
5000 REM 

5010 P0KE36874.0:POKECT+OP.160 
5020 FORL=0TO6' POKETC+CX+ < CV*22 > .■ L 
5030 FORM=180TO235STEP2 
5040 P0KE36876.M 
5050 FORH=1TO10'NEXT 
5060 NEXT 

5070 FORM*1TO100'NEXT 

5080 NEXT 

5090 POKE36878j0 

5100 PRINT"r3S.'.!EL..L.. AT LEAST VOU " 

5110 FORM*1TO100'NEXT 

5120 PRIHT"WEREN''T CAUGHT BV THE" 

5130 PR I NT "ALIENS - WOUSi HAD TO" 

5140 PRINT"BE DIFFERENT, AND GET" 

5150 PRINT"VOURSELF ELECTROCUTED" 

5160 GOTO10000 
9000 REM 

9010 POKE36876,0 
9020 P0KE36878,15 
9030 PRINT"r3M" 

9035 POKE36876,0 

9040 PR!HT"!if CHASER" 

9050 PR!NT:PRTNT"!S't'OU START AT THE LOWER".: 
A060 PRINT"LEFT CORNER OF THE" 

9070 PRINT"SCREEN, AND VOU MUST" 

A080 PRINT"REACH THE TIME TUNNEL" 

9090 PRINT"AT THE TOP RIGHT OF " 

9100 PRINT"THE SCREEN - EASV HUH^" 

9110 PRINT'TSSSUTf VOU MUST AVOID THE".' 

9120 PR!HT"nBSi'ACLES CO, AND THE".: 

9130 PRINT"ALIENS (*> THAT WILL" 

9140 PR I NT "FOLLOW VOU, AND IF TWO".: 

9150 PR I NT "GET VOU, VOLKVE HAD IT".: 

9160 PRINT:PRINT"IF vOU HIT ONE OF THE" 
9170 PRINT"STATIOHRRV OBSTACLES" 

9180 PRINT"VOU GET ELECTROCUTED" 

9190 PRINT";SIHIT [FH" 

9200 GETZI" IFZTO"f"THEN9200 
9210 PRINT"rM^«i»liii!CQ] UP" 

9230 PRINT")!Wtlt!CW1 DOWN" 

9240 PRINT")»tltt«r*i LEFT" 

9250 PRINT"l!ltttt!rt] RIGHT" 

9260 PRINT":fiHIT CFl]" 

9270 GETZf'IFZfO"i"THEH9270 
9900 RETURN 
10000 REM 

10010 PRINT"l«:?l.JELL, DO VOU GIVE ’JP," 

10020 PRINT"OR ARE VOU AS STUBORN" 

10030 ®RINT"AS A M'JLE ??" 

10040 PRINT"GO ON, WILL VOU TRV AGAIN ?" 
10050 GETZf'IFZ$*""THEN10050 
10060 IFZ$="V"THEN10 
10070 IFZfO"N"THEN10050 
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THE AMAZING V1C20 




































1 REM RUM 1932 LIFE 
10 BIMKi'ie,. 10) :DIM9<10.. 10) -e- 10) 

20 !3=9 ; R=RHri•'I > : H==0 : T=30720 : Z=0 : PRINT” 

30 Tnp:K=:2T09 
40 FnRV=2T09 

50 ! TRWn (1 > <: . 45THEHR (KV) = 1 

60 B<K.. v)=R'r:x:,,v) 

T 0 NEKTV 
80 HEKTX 
90 GOSUBie00 
95 G-G-^-l 
100 FGRX=2T09 
110 F0RV=2Tri9 
120 C=C:Z=0 
125 K<K.V)=R<K..V) 

130 . V-1) = 1thek!C=C^-‘ 

140 I“G'X <:--1 ,y)=^l‘^!-!Exr=rr:j..i 
130 -;ITMPMn=r +1 

160 < X.. V-1 > = 1 ■^HEHC=C-^ 1 

170 IRR(X;V+l) = iTHENC=C"-l 
180 IFP(X*1^V~1>=1TUEnC=C*1 
190 I-9’'K*1 ; V) = 1T!4Pr.ir_rx;! 

200 ’“ROL-i--' . v-i-i) = :*.THEHC=C-*-l 

219 IFR V X. V > = 1RWDC03RNDC02TRENB' X ^ 

220 IFR (X; S-') =0RXBC=3’^REUB =1 X.. v > = ;< 

230 NEXTv 

2^10 XEX’v 

250 2"0 ■ GG‘^C90 

i 299 PR * K-"^ '■ 

I99,d S=7S61 

^.016 R0RX=lT0ie 
1020 FnRV=lTGi0 
1925 IRK (XV > =B (X, V) theh2=-7* 

P<y,V)=E<v,V) 

ZZ-'FBSS-^X-^GG^'^X 
T ep (R, V) = 1 THEHPOKEZZ 15 
t -ft y, y 'i -•0RHE'-'FOKEZZ . 32 
or:>^po . 70 : zjnyrro.^q , qq 

' !v5“^ E?-'-198 • Eb • jM:;ES-+' 20 ?.»i 22 

: 858 ^OKES^-T, 8 : POKES-9-^'^. 6 

1859 ^‘OKES-^T-^ 189 • 8 ■ ^'OKES-*''^“"207 ; 8 

1860 ■••iEx'^V : K’E^'^X 

1866 IPZ=^100PM9b8=-0'^HEl---iPRA^-'-TCOLGNV P^tteEMG-I 
1878 IEW==0THEHPRINT"riCOLO='--^^ DEP7 pp-^EP" ; G-!; " G7^-'E-:’-‘":^8W3" ■ 90*^01180 

< 7 T 7 T •; irs-^urIT 77 < y , fix ’’ yc. 

18‘^6 ' - D>9‘^^“-'ENG 1 ^ I NT (G/18 > • G2==G‘-G 118 • "GKE'^*^: ^ • G 5 - ■ 76: !=‘GKE'^‘^' 8 . G2--1 *^6 
1 ©77 1 . 0 ~HENPOKE 8 1 32. G 4 - 4 S • ^'QKE81; 8 • ^0KE815 > . 32 ^ POKES 151 4 -t , g 

1 .078 I 1 -1 NT (NK18): W 2 -N -1 < NK 1 8 > ^ 1 8 

1 @73 IFNG9THENP0KES152; N2-’“-8 • ’^‘■"■•KEE .■ 8 ■ "^GKEG ■ 5 1 .7 • ■^•• 49 ; POKES' 5 H 

997 7P-!“1 17 V 

I'^G "’PIN‘^"X57!l PGPIN-v OR HP‘* 

1118 GETJ$:IFJf^""THENlil9 
jl28 IFJ$-"V'-thew 20 
1130 IF.T$=="n’'TMENEnI! 


'“'F^-'ERP’^IO^i”; n: hi-p! ■■ 7-0 


1838 

1035 

1040 

1059 

1056 


: PijKE:^ 

: 07!/^“ 


:-^-30G28 ,0 • KT-y-: 

“j_77777 , •“! 


Every computer should have a version of ‘Life’, 
the well-knov^n computer simulation of the 
birth and death of a colony of cells. R. W. 
Moore of Sutton Coldfield has duly obliged for 
the Vic. The show starts with a random set of 
30 cells seeded into a 10x10 matrix. At each 
new generation a cell adjacent to two or three 
neighbours survives and in each blank space with 
three neighbours a new cell is born. 

Most of the time the cell colony will die off after 
a number of generations; but occasionally a 
stable configuration is achieved and the colony 
neither grows nor shrinks. Each repetition of 
the cycle starts with a completely new pattern 
of seed cells. It’s really hypnotic watching it 
happen! 

Line 10 of the program dimensions three arrays 
and lines 20 to 80 set up the initial colony. 
Subroutine 1000 counts the number of 
positions identical with those in the preceding 
generation and POKEs the spaces and cells on 
to the screen. 

As printed the program is in black and white, but 
altering the second command on line 1040 will 
at least change the colour of the cell. For 
example, POKE zz+30720,2 will give red 
symbols for the cells. 

Lines 1056-1059 construct the frame outline of 
the colony. Again, it’s in black and white: 
changing all the POKE 5 -i- T statements will give 
a coloured frame. 

Lines 95 to 240 handle the birth-death logic and 
lines I 100-1 I 30 enable the complete sequence 
to be restarted. 

r-lTbi -1 77 
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Welcome to the first edition of 
Tommy’s Tips a la Vic. “Hi” to all my 
old friends from Microcomputer 
Printout magazine and “pleased to 
meet you” to all my new readers. I am 
very excited at my new job here, lots of 
new things to do with the new machine! 

Before we get doen to some technical 
question^, can I make a plea which will 
be very familiar to Printout freaks: 
Please write to me! My job is to solve 
problems, but I cannot answer queries I 
do not know about. So don’t be afraid, 
put pen to paper and let me know that 
somebody out there is reading my 
column. 

One immediate difference between 
the pile of letters I get at Vic 
Computing and Printout Is the large 
number of foreign readers. Obviously 
Vic Computing is widely read in 
Europe, so maybe I am going to have to 
add French and German to the 
computer languages I need to learn! 

One common query which is cropping 
up again and again already comes from 
readers who wish to sell programs they 
have written and want to know how to 
copyright them. It is very easy to 
copyright a program, you just write 
COPYRIGHT all over it! Unfor¬ 
tunately it is Impossible to enforce the 
copyright because in no country in the 
world has the law caught up with the 
pace of computer development. It is 
difficult enough to stop people copying 
records and audio cassettes, let alone 
much more expensive programs. 

As regards selling programs, there are 
several companies who specialise in 
selling other peoples’ software and 
paying them royalties. 

For example there is Commodore 
itself, and ACT (Microsoft) sells 
programs too (you can reach them on 
021-454 8585). One thing you must 
remember Is that the standard required 
for commercial software is very high 
indeed — nowadays there are many 
professional programmers writing 
software for the home computer 
market. But if you have written a good 
program which has good presentation 
plus mass appeal and no bugs, there is 
no reason why you should not try to sell 
it. Also remember that any money you 
earn is subject to tax — it is not worth 


trying to fiddle it. 

After all that waffle, how about some 
queries then? 

Dear Tommy, I would be very 
grateful if you could tell me where 
the interrupt vector on the Vic-20 
is located. 

The interrupt vector is to be found in 
locations $314 and $315. By the time 
the processor reaches this vector, the 
processor registers have already been 
stacked. So you should end your 
Interrupt routine with the following 
code: 


PLA TAX 
TAY PLA 

PLA RTI 

Dear Tommy, I saved a file with 
the name ROCKET2. 
Subsequently I have found that I 
can cause the file to be loaded by 
any of the following commands: 

LOAD “ROCKET” 

LOAD “ROC” 

LOAD “R” 

This is not peculiar to my system. 
My local Commodore dealer 
experienced it on his when I 
sought an answer from him. 
There is no Vic documentation 
relating to the phenomenon. 

I am surprised that your Commodore 
dealer could not explain this to you. 
This is a feature of all Commodore 
cassette operating systems, going back 
through all the Pets to the year dot. 
Any cassette file can be identified by the 
leading characters of the filename; in 
your example ROCKET, ROCKE, 
ROCK, and so on. This is tucked away 
In an obscure corner of the Pet 
manuals, but as you say, it is not to be 
found in the Vic documentation. There 
is unfortunately nothing you can do 
about it except bear it in mind when 
you are saving more than one file on a 
tape. If you take advantage of the 
feature though, it can save you a lot of 
typing! 

Dear Tommy, I have recently 
acquired a Vic and I am thoroughly 
satisfied with it. However, on 
reading advertisements I discover 
that the Vic is capable of high- 
resolution graphics without the 


added high-resolution pack; but on 
reading my manual I can find no 
mention of this. Please could you 
help my by telling how to get high 
resolution on my unexpanded Vic! 

This is only one of many, many 
enquiries about graphics on the Vic — 
so we put all the letters in the hat and 
this is the one which came out. 

It is indeed possible to obtain high-res 
graphics without buying the 
Commodore high-resolution pack: but 
unfortunately, it is not something 
which can be done by means, of a few 
simple instructions. The Vic has no 
native Basic commands to produce 
high-res effects, unlike say the Apple or 
BBC micro. 

You can think of a character displayed 
on the screen as consisting of an 8x8 
square box of little lights, so that the 
character displayed depends on which 
lights are lit. The information to 
control which lights are lit for each 
character is contained in an area of 
rnem^ry called the character 
generator. 

To display high-resolution graphics you 
are faced with the job of controlling 
each of these lights individually. So even 
plotting a straight line involves you in a 
fair amount of geometry, while 
drawing curves becomes a real 
headahce! Also, this really needs to be 
done in assembler; Basic is much too 
slow. 

Unless you want to spend many weeks 
developing your own graphics pack 
(which, unless you own a PROM 
programmer, will have to sit in RAM 
and eat up your free memory) you 
really have to resign yourself to saving 
up for the ROM pack (Editor’s 
interpolation: We’re reviewing it for 
the next issue). 

Another fact to be borne in minds is 
that you will need extra RAM to run 
high resolution graphics; any Apple 
programmers will be well aware of how 
expensive on memory this is. The 
graphics pack does come with extra 
memory to cope with this. 

Dear Tommy. At a recent evening 
class I spent an awkward five 
minutes trying to locate an error 
inone of the students* programs. 
At an INPUT statement, the Vic 
kept repeating REDO FROM 
ST ART even though the input was 
numeric. The source of error was 
a limitation of Vic Basic when 
using an INPUT statement with a 
prompt of more than 20 
characters. This can be overcome 
by using PRINT. 

I must admit that I had not noticed this 
one! It is a bug in Basic all right, though a 
minor one. What is happening is that 
the INPU.Tstatement thinks your 
prompt is part of the input; so if you 
have alpha characters in the prompt, 
you are getting the REDO FROM 
START. There used to be a similar 
funny in very old Pets, where the same 
thing happened if your reply to the 
INPUT ran over a line and caused the 


screen to scroll. Sadly, we do not offer 
prizes for finding bugs in Basic (except 
boobielhfor Commodore). 

Dear Tommy, Have you any 
information regarding the BBC 
computer program and how 
compatible the Vic-20 is to this 
project? 

The BBC TV series The Computer 
Programme was intended to be a 
fairly machine-independent introduc¬ 
tion to computing ideas. As such it will 
apply to the Vic as much as to any 
computer. 

As regards compatibility between 
programs written to run on the Vic and 
the BBC micro, they will be compatible 
within limits. Both machines use the 
Basic programming language, although 
there are differences between the two 
dialects; the BBC micro has many 
facilities not present in Vic Basic, such as 
high resolution graphics commands 
without an extra ROM pack! 
However, Basic is a ‘natural’ language, 
which means that reading a program 
written in another dialect is fairly easy; 
so most programs which are not too 
machine dependent should be fairly 
easy to convert between the machines. 

Dear Tommy, When I want to 
load a program which was written 
on the Vic without expansion into 
the Vic with 6.5KB it will not work. 
This only occurs with some 
programs; others will work with¬ 
out problems. What can I do? 

The most likely problem here is the fact 
that the screen and colour memory 
areas move around the Vic when 
expansion is added. This is explained in 
great detail elsewhere in this issue: how 
fortunate! 

Dear Tommy, Is it possible to 
reset the DATA pointer in a 
DATA file in such a way that the 
same file can be read many times 
in a program without having to 
Just RUN or CLR more than once? 

If you mean a data file which is held on a 
tape, you can reread the data merely by 
closing the file, rewinding the tape and 
opening the file again. If the file is on 
disk, just closing the file and reopening 
it will do the trick. If you mean data 
which is held in the program by means 
of DATA statements, the data pointer 
is reset to the start of data by means of 
the RESTORE statement (nothing to 
do with the RESTORE key on the key¬ 
board). 

Dear Tommy, I wish to connect an 
acoustic modem to the l/IOportof 
my Vic-20. Can you please tell me 
how? 

Before you can connect a modem to 
the Vic, you need an RS232 interface. 
The Vic does have a so-called RS232 
interface, but the voltage levels are not 
compatible with true RS232 (0-5v 
instead of - 12 to -i- 12v). Such a device 
is however available from Stack 
(051-033 5511), who will also provide 
^11 details of the software required to 
drive an RS232 device. 
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"mNTED^ RABBIT SOFTWARE 


International Distributors 
and dealers wanted 
NOW! 

Phone Heather on 
01^63-0833 
for details 

VIC owners do you have 
programmes that come up to 
rabbit standard that you 
would like to sell. Send 
them to Heather at 


380 STATION ROAD, 
HARROW, MIDDX. 
HA1 2DE. 

Tei: 01-863-0833 



ALL THE LATEST TOP QUALITY SOFTWARE AND PROGRAMMING AIDS 
AND ACCESSORIES FOR YOUR VIC 20 TO NIBBLE ON. ALL ON 
DEMONSTRATION AT OUR VIC SOFTWARE CENTRE OR LARGER VIC 
DEALERS AND NOW AT SELECTED CURRY MICROCENTRES. 



TOPTEN * 

1. SKI-RUN — Super exciting game (see 

below for details) £10 

2. DUNE BUGGY — How far can you travel 
In three minutes? With acceleration and con¬ 
trol keys. Drive and buggy across the shores 
avoiding many hazards. Has 9 skill levels. 

£10 

3. CAR RACE — Again an up-to-date arcade 
favourite. Drive around a figure of eight 
dodging the other lunatic drivers and hazards. 
Beware of head-on and cross-over collisions. 
Not for 'L' drivers or the faint-hearted. £10 

4. SUPER WORM — An enhanced version of 

THE WORM with many options including 
disjointed and invisible tails. £8 

5“. CHARSET~20 - Design your own 
graphic characters to use in your own 
programs. Contains full instructions for imple¬ 
menting a character set in RAM. £8 

6. CODE BREAKER — A variation of the 
old favourite. Break the code of colours in 
as few moves as possible. Beats all other 
versions with colour and sound effects. £5 

7. COSMIC BATTLE - Pilot a space ship 

through the Cosrrios destroying enemy 
fighters with lasers and photons torpedoes 
whilst fending off their counter attacks with 
your shields. £6 

8. THE WORM — Can you outwit the 

VIC's worm? Obstacles and hazards in the 
play area. £6 

9. JUNGLE — Hack your way through a 
jungle but beware Lions and Snakes are out to 
get you. Lure them into marshes and pits. 

9 skill levels. £6 

10. SPACE DEFENCE - (see below for 

details) Rapidly rising up the charts. £12 

All these top selling games are run on Basic 
Machine and ail prices are inclusive of VAT. 


COMING SOON TO THE RABBIT HUTCH 

MUSIC MAKER — Play the organ over 5 octaves. Programming tunes 
from sheet music. The more memory you have the longer the tune. Full 
editing. And easy repeat features. £10.00 

METEOROID — Battle your way through the meteor fields but beware 
of aliens out to destroy you. £10.00 

STELLOR SHOOT OUT — Rid the galaxy of the deadly Nukroid 
invasion force. Warp from sector to sector seeking them out and engage 
in close range conflict, (Requires Joystick) £12.00 

NOUGHTS AND CROSSES — Are you good enough to beat the 
computer? £5.00 

DEPTH CHARGE — How many submarines can you depth charge 
before they get you? £10.00 


LOTS MORE OF RABBIT IN OUR 
FRIENDLY SOFTWARE CENTRE AT 
CREAM COMPUTER SHOP 


Come and visit us at our highly successful computer shop in 
Harrow. Just 2 mins from Harrow on the Hill tube station. 
(Metropolitan line) and only 15 mins from easy access to the- 
M1 and M4. 

Open Tues-Sats - 10am-5.30pm. 


SKI-RUN 


Our superselling game. This fast exciting game, has skill levels 
1-9 with fantastic colour and sound and three super games incor¬ 
porated into it, Slalom Downhill and Giant Slalom. Become an 
expert ski ing down the dangerous slopes. £10 



SPACE DEFENCE 


Yes its here, our version of the all time popular exciting and 
fast arcade game. You have to be fast, accurate and alert to 
defend your men on the moons surface against alien craft. 
But watch out for the mutainants and baiters who are always 
after you. 


A DIVISION OF CREAM COMPUTER SHOP 

380 Station Road, Harrow , Middx., HAl 2DE Tel. 01-863-0833 


Please put me on your mailing list for 
lots of new information on the VIC-20 

Name ___ 

Address __ 


All prices are inclusive of VAT and packing. 


and please send me 


QUANTITY 

DESCRIPTION 

PRICE 




















I enclose my *cheque/charge my AccessTrustcard/ 
Barclaycard/Visa No. 


Signature 


CARD HOLDERS PHUNF YOUR ORDER 
01-863 0833 -Delete as applicable 















































































TINYMON1: A Simple Monitor 
for the VIo 


by Jim Butterfield 


One of the things you may miss on the Vic 
is a Machine Language. Monitor: it’s not 
there. Commodore will shortly be 
releasing a very powerful MLM on a plug¬ 
in cartridge, and serious programmers 
will certainly want to use it. (Editor’s note: 
we have an advance copy for review — expect 
it next issue.) Meanwhile for occasional use, 
a tape-loaded MLM might be very handy. 
Here’s one from Jim Butterfield. 

TINYMON I should fit on any Vic, with or 
without extra memory added; and it honours all 
the commands from the built-in Monitors we 
know from Pet usage. One minor syntax 
change: the two addresses of the memory 
display command (.M) should be separated by a 
space rather than a comma. 

It’s not really practical to type TINYMON 
directly Into a Vic. DATA statements in decimal 
would take up more room than is available in 
small Vies; and hex entry would need an MLM to 
be In place already. So I’ve prepared the 
program so that it can be entered on a Pet and 
saved on tape. After it’s been created once, the 
Vic can make its own copies. 

You’ll need a Pet with Upgrade ROM or 4.0 
ROM to do the job, since the original ROM Pets 
don’t have a Machine Language Monitor and 
things would get too complicated. 

TINYMON loads like a Basic program, and 
copies can be made with a simple LOAD and 
SAVE sequence as you would do with Basic. 

When you load TINYMON and say RUN, 
however, some Interesting things happen . . . 
the monitor system is repacked into the top of 
memory, and it will stay there until you turn the 
power off. You can say .X to return to Basic 
and load and run Basic programs, providing they 
are not too big. TINYMON grabs about 760 
bytes of memory, so you lose a little space. 

Once you’re back In Basic, the question arises: 
how can you invoke TINYMON when desired? 
Not an easy trick, since memory is more mobile 
in the Vic than in the Pet. 

The thing to do is to find a zero value in memory 
and SYS to that location. If you have a basic (5K) 
Vic, SYS 4096 is safe. The sure way is to PEEK 
first and ensure that there’s a zero there 
(location 10 is often a zero). 

This is TINYMON I. Enter it on a Pet using the 
Machine Language Monitor, but first make the 
following changes: 

.: 0028 01 04 18 08 18 18 18 08 
Now start keying: 


0400 

00 

18 

04 

64 

00 

99 

***I* 

CmCm 

93 

0408 

11 

11 

12 

Id 

Id 

id 

20 

54 

0410 

49 

4e 

59 

4d 

44 

4e 

20 

00 

0418 

31 

04 

53 

00 

99 


11 

20 

0420 

4-3. 

49 

4d 

20 

42 

r-jCTj 

54 

54 

0428 

45 

52 

46 

49 

45 

4c 

44 

22 

0430 

00 

4c 

04 

1*’ C* 

00 

9e 

Cm *mmJ 


0438 

•"*1 l*“i 
l^l 

34 

O O 

29 

-3-3 
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VoxBox 

the product that speaks for itself! 

Speech adds a new dimension to computing 
and the Mutek VoxBox, unlike most other systems, 
gives the capability to generate unlimited vocabulary 
speech rrom your computer. The unit is easily 
programmea via a parallel or serial port and a 
version is available for most popular computers. The 
principle of phoneme synthesis Is used and, 
because phonemes are tne "building blocks of 
speech", all English words and a large number of 
foreign language components may be easily 
constructed. 

An increasing range of software is available to 
enable quick and easy sentence construction 
The hardware is supplied complete and tested with 
Inbuilt power supply and connectors for your 
computer. 

Versions range from £65 for connection to PET, 
Apple, TRS-80, Video Genie, OSI, UK101, VIC and 
Acorn with no hidden extras for connecting leads, 
free demonstration software and excellent 
documentation. 

Listen before you buy 

We can honestly say the quality is nearly as good as 
human speech, so why not call us after 6pm and 
listen to our computer talking through VoxBox. 
You may place a credit card order or a request for 
further information after the message. 


Mutek 


Quarry Hill, Box, Wilts 
Tel: Bath (0225) 743289 
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Inside the Vic printer 
by Chris Durham 


Once Commodore had produced the Vic 
it was only a matter of time before a 
matching printer appeared, one which 
exhibited the same traits of cheapness, 
compactness and simplicity. The Vic-1515 
is what we’ve been waiting for — a printer 
specifically for use with the Vic, plugging 
straight into the serial port without the 
need for any special interface unit. It’s 
small, neat, cheap — and noisy. Chris 
Durham looks at the design, construction 
and usefulness of the new printer. 

The printer comes with a mains lead fitted with a 
moulded (German) plug which has to be cut off 
before you can fit a standard plug. Also included 
are the cable to connect It to the Vic, one 
ribbon cartridge and the user handbook. 

The printer is 6.75 Ins deep, 13 Ins wide and 
5.25 ins high, so it really Is compact. It comes In 
a cream/brown plastic case. It is a clean design, 
virtually indistinguishable from the Seikosha 
GP-80 — which is hardly surprising, as Seikosha 
built it for Commodore. 

The printer has 5x7 dot matrix format and uses 
plain continuous stationery with a tractor feed. 
The paper is not a standard width, the range 
being 4.25 to 8 inches, but it is available from 
Commodore dealers — and some of them are 
selling it at a discount. The actual printing area is 
just over 6.5 ins wide at a character spacing of 
12 characters per Inch. This gives a total of 80 
columns per line. 

The thing prints at a speed of 30 characters per 
second, unidirectional, left to right. There is 
also an option to print double-width characters: 
see the print samples. 

The fan-fold stationery will fit 66 lines to a page, 
considerably more than the 48 lines you got on 
the cheaper Pet printers. The printer will accept 
multiple-part stationery of an original plus two 
copies with an adjuster to vary the print 
pressure accordingly. There is a self-test facility 
built in to the printer. 

A look inside 

Removing the top half of the moulded case 
reveals a very compact piece of construction. 
The power supply transformer is located 
beneath the platen, the rectifiers and regulators 
are on the main circuit board: there are two 
large heat sinks on the regulators ensuring good 
heat dissipation. 

The rest of the PCB, which is located vertically 
at the rear of the printer, contains a micro¬ 
processor and for the print control, the RAM 


buffers, a collection of associated ICs and 
discrete components. Ther is only one actual 
socket on the board, containing the ROM chip; 
the microprocessor and ail the other chips are 
soldered directly to the board. All external 
connections to the board are by ‘plugs’ which 
merely hold loose cables in contact with pins 
soldered to the board. 

The print mechanism itself is comparatively 
simple. A single-hammer action is used: a 
revolving ridged drum rotates behind the paper, 
pushing it forward against the ribbon where the 
pins are set to give the relevant character. 

The disadvantage of this sort of system is that 
because the striking action is a downwards 
‘wipe’ rather than a single impact on the pins, 
straight lines can be rather wavy in appearance. 
This is not really noticeable on the alpha¬ 
numeric characters, but some of the graphics 
characters can look a little ragged; for example, 
underlining a title can come out as rather less 
than elegant. 

A single motor, located beneath the platen, 
drives both the drum and the print head through 
a plastic gear-train mechanism. The print head is 
pulled along the carriage by a wire and pulley 
system, with a spring tensioner to take up any 
slack. A powerful spring returns the print head 
when the pulley clutch is disengaged at the end 
of each line of printing. Two soleniods are used: 


one operates the pulley clutch, the other 
operates the paper feed gear using a wire and 
spring system. 

Using the printer 

In many respects the handbook Is very good, it 
leads in a logical manner through the stages of 
setting up the printer, running the self-test 
facility and explaining the various functions that 
are available. 

On the other hand the proofreading was dire: 
there are numerous typesetting errors, and 
some strange sentence constructions crop up 
throughout the book — one or two paragraphs 
look as though they are literal translations from 
the Japanese. This spoils what would have been 
one of Commodore’s better efforts at pro¬ 
ducing a handbook: and it could so easily have 
been avoided. 

Fitting the paper is reasonably straightforward If 
you follow the rules In the handbook. It’s not 
perfect, though. There are one or two points 
where the paper can snag as you try to slide It 
under the platen; and takes the novice several 
creased attempts before you realise It is easier 
to angle the paper slightly and try to get one 
corner through first. Once the paper is above 
the ribbon, fitting It over the tractor pins and 
locking it into place Is easy. 

There is a paper advance thumbwheel, which 
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turns the pin feeds to move the paper. But 
infuriatingly it only works In one direction — 
you can’t roll the paper back, only forward. 
This is because the paper feed gear and its 
associated ratchet prevent the tractor bar from 
moving backwards. So it can be most annoying 
to have to disengage the paper from the tractor 
pins and manually feed it backwards if for 
instance you want to avoid starting a listing 
three Inches from the top of a sheet. 

The ribbon comes in a funny little ‘cassette’ 
consisting of two pulleys in plastic cases with a 
continuous ribbon stretched between them. 
The ribbon fits easily, and it can be changed with 
a minimum of fuss and no inky fingers. Frankly, 
this is just as well: the ribbon is only about 22 
inches long and ‘repeats’ approximately every 
260 characters. It is not clear exactly how long a 
ribbon will last, but I suspect that regular use of 
the printer will mean fairly frequent ribbon 
changes if you want to avoid a loss of print 
quality. 

Having fitted the ribbon and the paper, 
connected the printer to the mains and to the 
Vic, you can try the self-test facility. The switch 
for this also selects either channel 4 on 5 as the 
device number: It is located In a recess at the 
back of the printer. It’s there because it is 
soldered directly to the PCB; but the result is 
that the switch is difficult to get at, especially If 
you have the paper stacked in the neat and 
logical place behind the printer. I would have 
preferred ter see the switch at the front, 
perhaps recessed to avoid accidental operation, 
where It could be used without having to move 
everything around. 

The self-test prints all the upper and lower-case 
characters and graphics repeatedly until it is 
switched off. It does not print any reversed 
characters, though: these can of course be 
printed from a program on in a listing. 

You address the printer from a Basic program 
(or in direct mode) by telling the Vic to OPEN a 
logical file number for a particular device 
number. The logical file number is just a unique 
number to which you’re directing information: 
the device number identifies the thing that’s on 
the other end of the link. 

So if you’ve got the printer’s switch set as 
device number four you can OPEN 4,4 to tell 
Vic that a printer called ‘4’ is sitting on the end 
of an input-output channel called ‘4’. 

You then have to use CMD, which transfers 
control to the particular logical file you’ve 
specified. In programs you also have 
PRINT # which prints the data following on the 
specified logical file. In direct mode you’ll find 
that when an OPEN has been used, commands 
like LIST happen on the printer rather than the 
screen: so LIST will output a program listing on 
paper. 

You can also add a ‘secondary address’ to the 
OPEN command: this selects the character 
mode, which basically tells the Vic whether or 
not you want the lower-case character set. 

The print quality is quite good, considering the 
cost and mechanical restrictions of the printer. 
You don’t get true below-the-line descenders 
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on characters like ‘p’ and ‘q’; but the characters 
are smaller than those on a lot of printers, and as 
a result they appear clearer. The graphics 
reproduce reasonably well, too — not so good 
when reversed, however. 

It may just be the fact that I was using a new 
ribbon, but the clarity was superior to that on a 
Pet printer which gives a larger character size 
using the same matrix pattern. A number of 
people who have seen listings produced on this 
machine have been quite impressed by the 
quality from such a small printer. 

You also get a lot of programmed flexibility. 
The microprocessor controller, together with 
the ROM, allows a number of control codes to 
be used either from a Basic program or direct 
from the keyboard. These cover such facilities 
as double-width characters, start position 
addressing, graphics mode, reverse field on and 
off and cursor up and down commands. 

The onboard RAM ensures that the printer 
does not use any of the Vic’s own memory so it 
can be used quite happily with the unexpanded 
Vic. There is also a facility to define and print 
your own graphics. 

The handbook offers numerous examples of 
the printer in use, including listing a program. 


Although the print-head only prints from left to 
right it is ‘logic-seeking’ — which means it 
returns Immediately after printing the last 
character on a line. Instead of moving all the way 
to the end of the line. This is a definite advantage 
if a listing includes a number of short lines. 

The printer will print a long line at 30 cps; but 
the overall speed is lower than this when 
printing a lot of short lines as the ratio of 
characters to carriage returns and line feeds 
drops. This Is common on virtually all printers of 
this size however, and does not detract from 
the fact that for the sort of work this printer 
will be used for it is acceptably fast. A 400-line 
listing of 10KB program, for example took me 
just over eight minutes. 

You may be wondering how the 80 column 
printer copes with the fact that the Vic can 
accept an 88 character line in Baisc? The answer 
is that the line wraps round quite happily on the 
printer in much the same way that It does on the 
screen of your TV. 

The noise factor is normally a consideration 
when looking at a mechanical printer. The 
Vic-1515 has two ‘soundproofing’ covers: one 
is fixed inside at the back of the unit, the other is 
a removable top cover. Both are made of clear 


plastic and without them the printer produces 
the kind of harsh screech that sends cats to hide 
in the airing cupboard (authentic editor’s 
anecdote). With the covers the noise level Is 
indeed reduced a bit: but there’s no way the 
1515 printer can be called ‘soundproofed’ 
under any circumstances. At least there has 
been a definite attempt to cut down as much as 
possible the noise that Is generated, with a paper 
holding bar to reduce paper vibration for 
example. Don’t expect to use it in the lounge 
though if someone else is watching their 
favourite serial on the TV — you would rapidly 
become very unpopular. 

Conclusion 

The Vic-1515 Is a compact, well designed unit 
on the whole, with only one or two minor 
irritations. The handbook Is logical and gives 
plenty of examples. If you can ignore the quaint 
English. The printer is intended for program 
listings, not word processing: and in view of 
that. It has a comprehensive set of commands 
and facilities for its size and price. It produces 
clear and quite readable text at a speed which 
will be acceptable to all but the most Impatient 
user. It’s quite noisy, but not unbearably so. 
And at least It’s compact and reasonably cheap. 
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Can you afford not to? 

Please enter my annual subscription to Vic 
Computing magazine. I enclose a cheque/postal 
order made out to ‘Vic Computing’ for (Please 
tick one): □ £6 UK □ £IRL8.50 

□ £9 Europe □ £16 Rest of world 

Unless you specify otherwise, your subscription will start with the next issue. It can be backdated to start with a previous 
issue; no I is out of stock, but tick the one you wish to start with: □ Christmas 1981 □ February 1982 

Please use BLOCK CAPITALS to complete this form 

Name:_ 

Address:_ 


Postcode:_ 

Signed:_ 

Date:_ 

Now return this form with your payment to Vic Computing, 39-41 North Road, London N7 9DP. 























































































THE 

VIC 

NEEDS 

VIC 

REVEALED 


THE DEFINITIVE REFERENCE 
BOOK ON THE VIC SYSTEM 
FROM NICK HAMPSHIRE 


Now available. Price £10.00 from Commodore dealers and 
bookshops. Nick Hampshire Publications, P.O. Box 13, 
Lysander Road, Yeovil, Somerset. 
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NEW VIC CENTRE NOW OPEN 

21 Monson Road, Tunbridge Wells, Kent 
( 0892 ) 41645 


SUMLOCK BONDAIIM 

CEAST AIMGLIAI LtD 





AVAILABLE NOW AT YOUR 
COMMERCIAL SYSTEMS DEALER 


SALES-SERVICE 
SOFTWARE & 
EXPERIENCE 


32 PRINCE OF WALES RD. 
NORWICH NRl ILG 
TEL. 0603-26259,614302 


PLAIN SPEAKING 

VIC sales, service and accessories, without 
jargon In London and East Anglia 

Microstore 

327 Kings Road, London SW3 
01 352 9291 
Micro Management 
32 Princess Street, Ipswich 
0473 57871 


Lichfield, Tamworth, Stafford, Stoke, 
Burton on Trent 

If you live in or near these towns 
buy your VIC from the professionals 

Contact either Robert Jones or Brian Homewood 
at 


PEACH DATA SERVICES LTD. 


5 Horninglow Street, 

Burton on Trent, 

DE141NJ Telephone: 0283 44968 



lObOK 

The Scottish Microcomputer 
and 

Calculator Centre 

Units 14 & 15, 
Anderston Centre, 
Argyle Street, 
Glasgow 

Tel: 041 221 5401/2 


COUNT ON US 


Currie & Maughan tel. 

MICRO COMPUTERS GATESHEAD 

204 DURHAM ROAD, 774540 

_GATESHEAD. __ I 


\Me are The Biggest VIC dealer in the 
South so naturally u/e have the best 
prices 

Phone now for your instant quote 

Try us first (0703) 38740 

Xitan Systems Ltd, 

23 Cumberland Place, 

Southampton, 

Hants 
SOI 2BB. 


South Midlands 
Communications Ltd 


XnAN 

SYSTEMS 


Northern Branch: 


257 Otiey Road, 
LeedsLS165LQ 
Tel: 0532-782326 


ROCKLIFF 

MICROCOMPUTERS 


2 Rumford St. Liverpool 2 
051 521 5830 
also 

Earl Chambers. Mold. N. Wales 

0352 59629 



KINGSLEY COMPUTERS LTD 
132DESBOROUGH RD 
HIGH WYCOMBE BUCKS. HP11 2PU 
TEL (0494) 449749 













































It is possible to RUN your 
programs automatically by press¬ 
ing shift and RU N/STOP together. 
The screen will display *LOAD* 
and proceed as if you had typed it 
in as normal; when it has finished 
loading it will RUN the program 
without further intervention. 

In case you are wondering where I 
got this useful piece of informa¬ 
tion, I discovered it quite by 
accident! 

Christopher Hutber, Milton Keynes 

Nice one. Does anyone else have 
serendipitous happenstances to 
contribute? 

I was fascinated by the programs 
in the first issue (Summer 1981), 
especially the piano and the colour 
histogram. It is an interesting 
editorial decision to give people 
programs that do not work — it 
encourages them to solve the 
problems themselves. Would it be 
possible to be given a few clues 
about which programs do not 
work and maybe a flowchart or 
two? 

Like others I am frustrated by the 
fact that Pet programs will not run 
on the Vic, but at least everyone 
will have to start all over again. So 
could I encourage further articles 
on converting software for Vic? 

Nigel B. Keith-Walker, Oxford 

Everything they say about sarcasm is 
true. On the other hand, it’s only the 
deserved butts of the sarcasm of the 
sarcasm who claim it’s the lowest form 
of wit: so the entire editorial team of 
Vic Computing is at this very 
moment committing ritual abasement 
upon itself, writing “NO MORE BUGS 
IN PROGRAM LISTINGS’’ in letters of 
fire upon the one thousand walls of Vic 
Computing Towers (now stop this 
silliness. Ed). 

Still, we’ve taken to heart the idea 
about flowcharting on the grounds that 
a picture is worth more than a few 
words, even in Vic Computing — 
especially when it comes to explaining 
what’s going on in a computer 
program. Expect to see more flow¬ 
charts in future! 

More articles on Vic-Pet conversion 
are scheduled, and the first of them 
appears elsewhere in this issue. 

The editor's claimed 16 Jumbo Jet 
crashes intrigue me. My own child¬ 
hood ambition was to be a pilot — 
but at 60-plus it's a bit late. So 
simulation would satisfy a long-felt 
and deep-seated urge: where can I 
get a Jumbo Jet for my Vic? Are 
there any lists of Vic software? 

Mr E. le Marquand, St Lawrence, Jersey 

No, there’s no comprehensive survey 
yet of what’s available in software. 
Naturally enough, we plan to do one 


ourselves (but that won’t be until later 
in the year). Meanwhile, the advertisers 
in the magazine tend to be the larger 
Vic dealers, and that means they’ll have 
most ready-to-go software: so it would 
certainly be worth asking for their 
catalogues. 

But why not try writing your own 
games and simulations? Space Invaders 
and chess programs will be ten a penny 
(figuratively speaking) by the Autumn: 
but I bet there aren’t too many people 
out there working on Jumbo jet 
simulations . . . 

Incidentally, it was a previous editor 
who survived those crashes. This one 
still awaits his first, though some 
experiences are almost as bad — for 
instance, having to watch Orca the 
Killer Whale on transatlantic flights. 

Further to your reply in the 
Chiristmas 81 Computing to P. 
Croxford (‘Vic into Pet won’t go*), 
your comments are rather confu¬ 
sing although I am sure correct. 
Could I suggest the following, 
which is an easier approach in my 
opinion: 

For programs from the standard 
5K Vic to run on a Pet, type . . . 

POKE 4096,0 
POKE 41,16 
dr 

For a Vic plus the I6K memory 
expansion cartridge, type . . . 

POKE 4608,0 
POKE 40,1 
POKE 41,18 
dr 

Missing out the POKE 4608,0 will 
allow one to list the program, but 
not to run it from the first 
program line. I have seen pub¬ 
lished only the last three 
commands and that caused me 
problems initially. 

I have recently obtained the I6K 
cartridge for my Vic-20 and run 
my programs on a PET 8032:1 can 
assure you the above definitely 
works. 

These commands can be typed in 
before or after you load your 
program, it doesn’t seem to 
matter. 

J. Hall, Ladybank, Fife 

Looks good. See also Chris Preston’s 
article in this issue. 

The ‘repeating patterns’ program 
in Victuals was great — but isn’t 
Mr (Ms?) Pidd a self-effacing 
person? How many of us volun¬ 
tarily put the REMarks about the 
program’s title and authorship at 
the end rather than the beginning 
of the code? 

Steven Pratt, Sale, Cheshire 

Ah well, that just goes to demonstrate 
the folly of starting programs at line 


number I — it leaves no room for self¬ 
aggrandisement when you finish the 
thing. Let all novice programmers take 
note! 

I have one of the first Vies which 
was imported. It was made in 
Japan, and appears to have a 
different chip layout to the West 
German machines. Although I am 
not sure, I believe that it contains 
an EPROM which makes me think 
it may have been a development 
machine. I do not however want 
to change it as I use it daily for 
schoolwork and home interests. 

I am a little concerned with the 
prices of the expansion units which 
are available, both from Commo¬ 
dore, and any others. I received 
firm assurances from everyone 
involved with the Vic sales drive 
that these peripherals would be 
very cheap. Whilst these prices are 
cheap now, they were forecast to 
be much cheaper at the start — 
which is surely where we are at. 

I bought a Vic on the under¬ 
standing that things would be 
cheap; now I’m not sure if it’s the 
right machine for me. The BBC 
Micro looks extremely attractive, 
especially with the option of 
Prestel and tele-software (direct- 
downloading). Networking also 
appeals as well. 

Expansion on the Vic looks 
limited, too; even with a seven- 
slot motherboard this leaves only 
one slot left for any other operat¬ 
ing system package or program. I 
would need at least 10 sockets to 
stisfy my desires for expansion. 

This does not mean that I am 
going to foresake my machine for 
something bigger, I am going to 
stick with it and hope that some¬ 
thing comes up. 

Simon Clark, Towcester, Northants 

It’s all relative. What constitutes a 
‘cheap’ computer? There are 
inescapable production costs associa¬ 
ted with all the bits and pieces that go 
into building any computer, and there 
are inescapable marketing and support 
costs that the manufacturer has to bear 
as well. Then he’s got to make a bit on 
top for the shareholders (and in 
Commodore’s case the management’s 
fleet of executive jets too). 

We don’t think the Vic is bad value for 
money at all — but then that’s not really 
Simon’s point. He is talking about his 
expectations and his disappointments; 
and those we can understand. But 
there’s no way any computer is going 
to be as cheap as say pocket radios and 
still include a keyboard, a video 
controller, a Basic, and a means of 
storing programs. 

But it is all relative: and we don’t think 
the Vic does too badly there, either. 
We have commissioned a comparison 
between the BBC micro and the Vic, 


and frankly the preliminary reports 
suggest that the BBC machine is consi¬ 
derably more powerful. But be reason¬ 
able — what do you expact from some¬ 
thing that costs twice as much? The Vic 
is still below £200, it’s available 
instantly, there’s a good deal of 
expansion possibilities in the pipeline, 
there is a lot of software available for it 
already with a good deal more to 
come, there’s a large and growing user 
community to share ideas and tips (and 
maybe to act as a ginger group to gee 
up the people at Commodore 
Towers?). What’s more, there’s a 
Truly Wonderful Little Magazine 
dedicated to the computer. 

There’s no other ‘home’ computer 
that offers you anything like that. The 
BBC machine may be technically 
superior, but you’ll be paying more for 
those extra goodies (always assuming 
you can find someone at the Beeb 
who’s interested in taking your money 
— no-one concerned with the project 
seems very keen on actually selling the 
things to the punters like you and me). 

Yes, expansion on the Vic is currently 
limited — but we think that 
independent suppliers (like Stack) will 
find ways around that; and we think 
that networking and ingenious multi¬ 
plexing will both appear for the Vic 
before the year is out. 

There is a comment I would like to 
make on a book that has been 
published with games for the Vic. 
The book in question is Getting 
Acquainted With Your Vic-20. 
Having tried a few games I asked 
my nephew (who is working in 
computers) for help: he said it 
seems they have been made up for 
another computer. It can help, I 
know, to work things out for one¬ 
self: but some errors in the book 
are real hangers-ups (sic). 

B. Gregory, London SW6 

This is one of several complaints we 
have had about Tim Hartnell’s book, 
and it was among the milder ones. Mr 
Hartnell’s first money-making opus was 
Getting Acquainted With Your 
ZX-80, and the programs in that tome 
bear a striking family resemblance to 
those in Getting Acquainted With 
Your Vic — except that those in the 
Sinclair version reportedly worked. 

Lord knows we’ve had our own 
problems with testing printed programs 
and then trying to reproduce them in 
the magazine. But we do acknowledge 
our mistakes, and we do seek to 
correct them. We cannot recommend 
the book Getting Acquainted With 
Your Vic-20. 

In your first issue Chris Preston 
says that it’s not possible to test for 
the shift key on Vic. This is not so. 
After some PEEKing I found that 
both location 653 and 654 can help 
us with this. If the shift key is 
pressed, PEEK (653)= I (ie bit 0 is 
set); if the CBM key is pressed, bit 



































































Send us comments, queries and complaints: we’ll answer everything we 
' can and print anything that isn’t boring or illegal. Address yourself to 
The Editor, Vic Computing, 39-41 North Road, London N7 9DP 


I is set; if the CTRL key is pressed, 
bit 2 is set. 

These can of course be combined 
giving a total of eight combina¬ 
tions. 

Another interesting thing occurs if 
you POKE the ‘current colour’ 
byte 646 with a value eight higher 
than the eight-colour POKE codes 
(0-7). The characters get a shade 
and they get two colours! One 
colour (the right part of the 
character) is equal to PEEK (646)-8 
and the other is the same as the 
current border colour. 

Anon, Stavanger 

He means a shadow, not a shade — but 
it’s a fun effect: try it! (Sorry about that 
‘anon’, by the way; we couldn’t 
decipher the signature). 

What happened to Vic Rhino? 

J. Chapman, London SW6 

There are two printing errors in the 
text for last month’s Vic Rhino 
program — neither should have been 
too disasterous, but that’s no excuse. 
Sorry. 

Line 200 is mentioned as setting up the 
screen, and of course it should be line 
2000; and several people searched in 
vain for ‘diagram I’, which was inad- | 


vertently omitted (it just illustrated the 

way you can jump diagonally between 
trees while the rhinos can’t). 

More serious, some copies of the 
magazine came with the rhino listing 
printed badly. This particularly affected 
the way the Vic printer prints the 
screen control codes, some of which 
were illegible on the affected copies. 
Henceforth we’re including a summary 
panel in Victuals that should help out in 
future. Meanwhile anyone who had 
one of the duff copies is welcome to 
drop us a line and we’ll send you a hot- 
from-the-printer printout of the Vic 
Rhino listing. Letters only, please, no 
phone calls. 

Our children are particularly 
interested to learn when you 
expect to deliver the ‘advanced* 
games to be run on the Vic — such 
as chess, space invaders, etc. Our 
local Commodore Dealer has 
been unable to give us any firm 
indication when these games will 
be released, other than to advise 
they will be stored on a silicon chip 
rather than magnetic tape. 

F. L. Hancock, Bramhall, Cheshire 

Well, they’re Commodore’s games 
and not ours: but we exercised our 
contacts among the ranks of the Vic- 
makers and can confidently report that 
a number of plug-in ROM-pack games 


should now be available — Jelly 

Monsters, Star Battle and Rat Race 
were all due for release to the dealers 
at the end of March. They have been 
delayed by manufacturing hold-ups in 
Japan, where the chips are being made. 

Also due out about now is the first of 
Commodore’s own cassette games, 
Blitz. We’ll be reviewing all of these, 
naturally. 

As for more advanced games, there’s a 
lot of goodies in the pipeline with 
release dates “to be announced’’. They 
include interactive ‘Adventure’-type 
games, a Music Composer that Thorn- 
EMI is developing for Commodore, and 
chess too. They will all be ROM packs. 


Classified 

VICTAY Software on Cassette lor 

3.5K standard VIC20 

MAZE — how long can you survive 

in the maze before you crash into 

the robot? £4.95 

DODGEM! — dodge from track to 

track to avoid a head-on 

collision! £4.95 

SPELL! — VIC checks and sources 
the weekly spelling test £3.95 
MORTGAGE — VIC calculates 
repayments, period, interest rate or 
principal and plots a histogram of 
your outstanding balance. £4.95 
BANK-BALANCE —VIC displays 
your entries of Income, Outgoings 
and shows your net balance. £4.95 
Any 2. deduct £1 • Any 3 deduct £2. 
• Buy 4, get 1 free! • PRICES 
include VAT, post and packing. 
VICTAY, 12 LEAHttL CLOSE, 


MALVERN. Worcestershire. 



MANCHESTER. 


Commodore appointed VIC 20 dealer. 
Permanent showroom-shop display. 
Hardware-Software-Accessories. 
Books-Service-Maintenance. 

Personal computers with Personal service. 

198 DEANSGATE, MANCHESTER. 
TELEPHONE OGl 834 4233. 


TELEX CW ON YOUR VIC £89.00 
(excluding VAT) 

CW ID every ten minutes. 

There are individual buffers of maximum 

O 

Plug-in module for standard VIC20. 

Comes with RTTY converter and 
extensive software in ROM. You only 
need short-wave radio or transmitter. 

250 characters to store your own text. 

Five prepared buffers with the quick 
brown fox, station description CQ 
message etc. 

o 

Specification 

Out of start memory to store text in your 


Input audio 100 mV 

VIC from other transmitters. 


Output TLL 5V 

We accept cheques/PO’s payable to 


to user port VIC20 

CW transmit and receive adjustable speed 
from 6-36 wpm Auto CW IDD every ten 
minutes. 

PTT SWITCH 

Computerworld. You may also pay by 
credit card. If so ring Netherlands 35 126 

33 for immediate service. We accept 
mastercharge and Visa. 

Price excludes VAT and shipping. Please 

m 

1 

RTTY transmit and receive band rate 45, 

add P&P at £5.00 per order and 18% 

o 

50, 57, 75, 110 and 300. 

TONES 1275, 1445, 2125 and 2125, 2550 

2975 Hz 

SHIFT 170, 425, 850 Hz 

VAT. 

Computerworld 

Helvertsweg 99 

1214 JB Hilverswn 

Netherlands 

s 
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IN WATFORD 

You Ve read all about it — now come and see the VIC in 
action at Computer Plus! Full range of software and 
accessories from Commodore, Arfon, Audiogenics, Hi. 

Tech, Rabbit, etc. 

SPECIAL VIC-20 OFFERS: 

5K VIC and C2N cassette unit.£235 

8K VIC and C2N cassette unit.£265 

21K VIC and C2n cassette unit.£299 

Inc-VAT 

COMPUTER PLUS 

47 Queens Road, Watford, Herts. WD12LH. Telephone |0923| 33927 

AUGHTON 

MICRO 

SYSTEMS 

19 Princes Street 
Merseyside 

Telephone: Southport 33405_ 


HOLDENE LTD 


See 
VIC 20 
at 

MANCHESTER UNITY HOUSE, 
11/12 RAMPART ROAD, LEEDS 
Tel: (0532) 459459 TWX: 556319 



VIC 2016K 
SCl-Fl GAMES 


Pixel games are a combination of 
narrative adventure and amazing animated graphics. 
Crammed into 16K of memory, they are 
excellent value at only £9.50 each. SAE for details. 



PIXEL 





'computet^ 


J6wly appointed Coniniodore Dealer in Scarborough 
Showroom for VIC 20, accessories and books 
Full after sales service and support 
Open six days a week 

28 Ramshill Road Scarborough North Yorkshire 


Pixel Productions 39 Ripley Gdns., London SW14 SHF 


Business 

Electronics 

PET. APPLE. VIC-20. PRESTEl 

Micro-Magic Ground Floor 
Debenhams Southampton 

ROWNHAMS HOUSE, ROWNHAMS, 
SOUTHAMPTON SOI 8AH 
Telephone: SOUTHAMPTON (07031 738248 


Tel: (0723) 78136 


Yorkshire Electronics 

COMMODORE APPOINTED 
COMMERCIAL SYSTEMS AND VIC DEALER 

FULL RANGE OF HARDWARE AND SOFTWARE 
FULL CREDIT TERMS AVAILABLE 


CAXTON HOUSE, 

17 FOUNTAIN STREET, MORELEY, 
WEST YORKSHIRE. Tel: 0532-522181 




VIC 


■ai 


BeB [CoinputErs] Limited 

The Consuhants lor the rioftli LUesl 

Your VIC from B&B can communicate 
with 

Viewdata if required 



SUITE 1. 

124 NEWPORT STREET, 
BOLTON BL3 6AB. 
LANCASTER 

Tel: (0204) 384599, 382741 



VIC 


Executive Reprographic 
and Business Consultants ltd. 


2|4 Oxford Road 
Manchester Ml 5QA 
Tel: 061 228 1637 


K alpha 

Business Systems 


Electron House 
Chruch St, Industrial Estate 
Ware SGI 2 9ES 

Tel: Ware (0920) 68926/7 
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SALE 


ELECTRONIC 

GAMES 
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T.V. 
GAME 

1 THE GAME WITH 50 CARTRIDGES 

R.R.P. £129.95 (inc. VAT) 

OUR PRICE 

£78.22+ v« 

1= £89.95 inc. VAT) 

The Atari is supplied with a free mams adaptor, a pair 
of paddles, a pair of joysticks and a combat cartridge 
and IS the most popular television game on the market 
and has a range of over 40 different cartridges In 
addition to the standard Atari range we also now 
stock the new Activision cartridges which are 
currently on special offer reduced from £18 95 to 

£16.95 inc. VAT 

ATARI CARTRIDGES 

20% OFF R.R.P. 

Atari Soccer £29.95 

NOW £23.95 

Activision Dragster £18.95 

NOW £14.95 

Activision Boxing £18.95 

NOW £14.95 


ATARI OWNERS CLUB — Why not join our FREE Silica Atari Owners Club 
and receive our bi-monthly newsletter with special offers and details of the 
latest new cartridge releases. Telephone us with your name and address and 
we will add your name to our computer mailing list. 

■"TvTGAMFcARTRiDGEs"" 

MATTEL 'ZacTtRONIC^I ZZomR^NTlNTEm^ ^ELENG 

Let us know if you own any of these games and we will let you have details of the range of 
cartridges available. 

Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all 
Attention ^ guarantee - SPECIAL OFFER £8.95 each 

We also have a number of secondhand games and cartridges. . 


ATARI gam; iviat&v intellivision 


THE ULTIMATE T.V. GAME 

R.R.P. £229.95 (inc. VAT) 

OUR PRICE 


£156.48 


+ VAT 


(£179.95 inc. VAT) 

6 NEW CARTRIDGES JUST RELEASED: 
ASTROSMASH * SNAFU ★ BOWLING 
SPACE ARMADA BOXING 
TRIPLE ACTION 

All 19 current cartridges + the six new 
ones above now retail at £19 95 — Silica 
special offer price £17.95 inc VAT 

The Mattel Intellivision is the most advanced T V. game in the world with a range of over 25 
different cartridges all at our special offer price of £17.95. This game uses a 16-bit 
microprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible 
with 3D effects and realistic animation. An add on keyboard will be available in the Spring 1982 to 
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and 
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal 
price of the Intellivision + free soccer cartridge is £229.95 but our special offer price is £179 95 
inc. VAT saving you £50.00. 

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our 
regular newsletters containing details of all the latest cartridge releases. Telephone us 
with your name and addresses and we will add your name toourcomputer mailing list. 

FREE 16 PAGE CARTRIDGE CATALOGUE - If you are interested in owning a 
Mattel, we now have available a 16 page catalogue describing the latest six cartridges 
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25 
cartridges. Telephone us for further details. 


wr I 


EARTH INVADERS 

These invaders are a breed of creature hitherto unknown to man They 
cannot be killed by traditional methods — they must be buried The battle is 
conducted in a maze where squads of aliens chase home troops The only 
way of eliminating them is by digging holes and burying them. 


R.R.P 


£26 95 NOW £18.95 


inc. VAT 


mj 




ELECTRONIC CHESS 

Liquid crystal battery chess NOW £5 OFF 
computer with 100-200 hrs r r p £24 95 
battery life and two levels of play SALE PRICE 
Comes with separate chess QC 

board and pieces 


(me. VAT)1 


sss GRADUATE CHESS 

- NO\W 

A de luxe version of the /\f” 

electronic chess set with integral t JU Ui^ 
chess board. The ideal portable WW 

chess set — see illustration. ||\|C VAT 

FIDELITY MINI-SENSORY CHESS COMPUTER 

The very first chess computer of its price to offer a portable computer with integral sensory board. 
Battery (6-8 hrs) or mains operated. This is a modular game and additional plug-in modules are 
planned for 1982 for advanced chess, popular openings, greatest master games, draughts and 
reversi 

£49.95 


PAC MAN 2 

Pac Man 2 is based on the latest pub game It is a two-colour game I 
of strategy, tactical pursuit and destruction pitting Pac Man against 
the large Ghosts The object of the game is for Pac Man to attain as 
high a score as possible by capturing and destroying Ghosts, Bugs 
and Energizers without being himself destroyed by the Ghosts. Pac 
Man 2 incorporates the most modern and complex status displays 
ever produced and is now on release for the first in the UK offering 
an ideal present 

R.R.P. £34.95 NOW £24.95 inc. VAT 


MINI-SENSORY COMPUTER WITH 
STANDARD CHESS MODULE WAS £54.50 /VOW . 


Silica Shop are one of the country s leading specialists in Chess Computers and now stock a range of more 

than 20 Chess Computers, including Challenger 7/ 10/voice. Sensory 8 and Sensory Voice. Diplomat. 
System 3. Morphy. Great Game Machine. Voice Champion, and the new Scicys Mark V. 
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SPACE INVADERS 

Based on one of the most popular arcade games. Space Invader'^* packs in lots of 
action with multi-shaped, brilliant LED vessels, including attack ships, bombs, 
defenders, missile rockets and a beam force cannon, plus exciting electronic sound 
effects The attack ships attempt to bomb the ground defenders as they are moving 
You manoeuvre the missile rockets — avoiding alien bombs — and destroy the 
invader force as quickly as you can Progressive degree of difficulty Includes 
automatic digital scoring For ages 6 to adult. 


R.R.P. £24.95 


NOW £16.95 






COLOUR 

CARTRIDGE 
T.V. GAME 

Semi Programmable T V game I 
♦ 4 cartridges 
♦ mains transformer 
NOW £43 50 OFF 
R R P f73 

fcSALE PRICE £29.50 me vatiJ 

BACKGAMMON 
COMPUTER 

?io"m‘’f’2 8“9 5 upTd' 

Was £99 95 

V £48.95 inc VAT 


CALlX'.^ — THE AFFORDABLE ANSWER 


*5^ 


The Post Office certified telephone answering machine 

"Sorry darling, I will be late home — Love John " 
The Call Jotter I brings the affordable 
answer at the amazing price of £69 (or 
£99 for the Call Jotter 2 with built-in 
remote recall facilities). These amazing 
* \ telephone answering machines are Post 
Office certified and guaranteed for one 
year. They make a thoughtful gift for 
home or business use. 

"^a// Jotter 3 illustrated MQ 1/1/ IRC VAT 

TWINTAPE f rr w v /-a i ^ 


V 




inc. VAT 

RADOFIN 
TELETEXTI 

Plug the adaptor into the 
aerial socket ot your colour 
TV and receive the 
CBEfAX and ORACLE 
television inlorniation 


ADD-ON 

ADAPTOR 

WAS £1 99 me. VAT 

SALE PRICE £124 

inc VAT 


FOR FREE BROCHURES -TEL: 01-301 Ull 
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Why re-invent the wheel? Everyone 
needs useful subroutines to drop into 
programs — and sooner or later everyone 
writes at least one. Send us your best 
efforts for the general good. 

Julian Ravest kicks off our first Matter of 
Routines with a strong contribution — two 
routines for sorting data. 

They are good enough for practically any sort 
requirements, except when you’ve got too 
much data to fit into memory — then you’d 
need some kind of sophisticated disk-based 
sort/merge. But for most foreseeable Vic uses, 
these are fine. 

Programs need at some point a routine for 
placing data in order. If there are only a few 
elements to be sorted, and the routine is not 
required frequently, a simple method such as 
Bubblesort is adequate.. 

But Bubblesort, though easy to code, is very 
inefficient and takes a long time to complete the 
sort. Quicksort is a alternative method well 
known to programmers — it is much faster and 
can be used with advantage in place of a 
Bubblesort whenever there are more than 
about 10 elements to be ordered. 

In the examples of each method It is assumed 
that a string array, A$(), of N elements is to be 
sorted. The routines given will work equally 
well with numeric arrays. 

Bubblesorts 

In the routine BUBBLESORT I the computer 
compares each pair of elements in turn (line 
130). If they are not In the desired order they 
are Interchanged (line 140) and a flag set 
(variable T). After passing once through the 
array a check is made to see if any changes have 
been made and, if so, another pass is made (line 
160). Line I 10 resets the flag before each new 
pass. When a pass of no interchanges has been 
made the array must be fully ordered. 

A somewhat faster routine can be produced 
when you realise that on each pass another 
element Is swept to its correct position at the 
end of the array. It Is therefore a waste of time 
to examine them; BUBBLESORT 2 
progressively decreases the length of each pass 
by the use of variable M, which counts the 
number of passes and hence the number of 
correctly placed elements. 

Both these examples put the data into ascending 
order. Simply reversing the comparison In line 
130 by replacing “<” with “>” produces a 
descending order. 


Quicksort 

Although Quicksort is a much more complex 
piece of coding its greater efficiency makes It 
very much more powerful. This is because each 
interchange of elements brings that element 
closer to their final position than is the case with 
the exchanges of adjacent elements in 
Bubblesort routines. 

The Variables SR( I) and SL( I) denote the limits 
of the array to be sorted. Since these need not 
coincide with the ends of the array they can be 
used to mark a section of the array for 
ordering. To obtain a descending order in the 
final array it is necessary to reverse the 
comparisons In lines 150 and 160. 

In some programs there is an advantage in 
joining a number of strings together to form a 
composite string. For example, the first 15 
characters of a string may contain a name while 
the next 10 holds a reference number. The 
routine given for quicksort would sort such 
strings according to name; but what if you 
wanted to order them by reference number? 

The solution is to use the MID function. The 
lines 140, 150 and 160 are changed to: 

140 1 = L : J = R : X$ = MID$( A$(INT 
((L + R)/2)),16,10) 

150 IF MID$(A$(I),16,10)< X$ THEN I = 

I + 1 : 

GOTO 150 

160 IF X$<MID$(A$0),16,10)THEN J = 

J - 1 : 

GOTO 160 

A similar trick may be used with bubblesorts. 

Note that if Quick QUICKSORT is used in a 
subroutine, line I 10 must be declared earlier in 
the program and not in the subroutine. Failure 
to observe this will result in a REDIM’D ARRAY 
error message. 

The superiority of Quicksort 

In order to test these routines each of them was 
used to sort ordered arrays consisting of strings 
of five random characters. The time taken to 
complete the sorts as well as the number of 
comparisons made and the number of 
interchanges for arrays of 100 elements are 
shown in the table. 

The time advantage of BUBBLESORT 2 over 
BUBBLESORT I is clearly shown to be the 
result of fewer comparisons. The spectacular 
advantage of QUICKSORT over the other two 
is also clear. 

The gain becomes still greater when larger 
arrays are sorted: An array of 400 elements was 
ordered by BUBBLESORT 2 in 66 mlnues, a 
similar array was dealt with by QUICKSORT in 
2.5 minutes. There were 921 exchanges as 
opposed to 39,609! The moral is obvious. 


Routine 

Time taken 
(seconds) 

No. of 
comparisons 

No. of 
exchanges 

BUBBLESORT 1 

125 

6716 

2474 

BUBBLESORT 2 

95 

2333 

2522 

QUICKSORT 

14 

448 

177 


Comparison of routines for sorting an array of 100 strings of 
five characters each. (Results are an average of six runs). 


BUBBLESORT I 


1100 REM BUBBLESORT 1 ROUTINE 
1100T = 0 

1120 FOR 1 = 1 TO N-1 

1130 IF A$(I)<A$(I + l) GOTO 1150 

1140 W$ = A$(I): A$(l) = $A(I + 1): 

A$(I + 1) = W$:T = 1 
1150 NEXT 

1160 1FT=1 GOTO 110 


ENTER ROUTINE WITH: Array A$() of N 
elements to be sorted 
VARIABLES USED IN ROUTINE: T,I.W$ 
EXIT ROUTINE WITH Array A$() sorted 
in ascending order 


BUBBLESORT 2 


1100 REM BUBBLESORT 2 ROUTINE 
1105 M = 1 
1110T = 0 

1120 FOR 1 = 1 TO N-M 

1130 IF A${I)<A$(I + 1) GOTO 1150 

1140 W$ = A$(I); A$(I) = A$(l + 1): 

A$(1 + 1) = W$;T=1 
1150 NEXT 
1155M = M + 1 
1160 IFT=1 GOTO 1110 


ENTER ROUTINE WITH: Array A$() of N 
elements to be sorted 
VARIABLES USED IN ROUTINE: T,M.I,W$ 
EXIT ROUTINE WITH: Array A$() sorted in 
ascending order 


QUICKSORT 


1100 REM QUICKSORT ROUTINE 
1110 DIM SL(16), SR(16) 
1120S=1:SL(1)=1:SR(1) = N 
1130 L = SL(S): R = SR(S); S = S-1 
1140 I = L: J = R: X$ = A$ (INT 
((L + R)/2)) 

1150 IF A$(I)<X$ THEN 1 = 1 + 1; 
GOTO 1150 

1160 IF X$< A$(J) THEN J = J - 1: 

GOTO 1160 
1170 IF I>JGOTO 1190 
1180 W$ = A$(1): A$(I) = A$(J): 

A$(J) = W$ : 

I = I + l:j=J-l 
1190 IF I<=JGOTO 1150 
1200 IF I> = R GOTO 1220 
1210S = S + 1; SL(S) = I: SR(S) = R 
1220 R =J: IF L<R GOTO 1140 
1230 IFSOOGOTO 1130 


ENTER ROUTINE WITH: Array A$() of N 
elements to be sorted 
VARIABLES USED IN ROUTINE: SL(I6). 
S.L.R.IJ,X$.W$ 

EXIT ROUTINE WITH; Array A$() sorted in 
ascending order 
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“A leading computer 
company proves 
that if you’ve got 
something wort' 
showing, 
it’sgoodhusiness i 
sense to make 1/ 

an exhibition 
of yourself.” 
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THE THIRD INTERNATIONAL 
COMMODORE COMPUTER SHOWOPENS JUNE 3rd 


The Commodore Show is one of the finest 
opportunities to see the best of today’s micro¬ 
computer systems in action. A wide range that 
covers our home colour computer and our 
selection of sophisticated business systems as 
well as the latest in software and related 
products. 

Also we’ll demonstrate just how they can 
improve efficiency, whatever line of business 
you’re in. 

There’ll be seminars on education, 
communications and a wide variety of business 
applications. 

Guests include knowledgeable and 
interesting people like Jim Butterfield, who’s 
the foremost authority on the PET and its 
capabilities. 

All in all, it’s the biggest and best 
Commodore Show yet, and definitely not to be 
missed. 


See us at: 

The Third International Commodore Computer 
Show, Cunard Hotel, Hammersmith, London. 
Thursday June 3rd 12am-6pm 
Friday June 4th 10am-6pm 
Saturday June 5th 10am-5pm 

For further details ring 

SLOUGH (0753) 79292 

675 Ajax Ave, Slough, Berks. 

E commodore 

COMPUTER 

Quite simply, you benefit 
from our experience 















THIS SHOULD BE THE ONIY 
MEMORY BOARD YOU WILL 
EVER HEED TOR YOUR VIC! 





Features of the board include: 

1 3K Memory hi-resolution area 

2 24K Expansion area, just plug in the 

chips to expand memory! > 

3 Socket for VicKit or other roms 

4 Memory port reproduced 

5 High quality gold plated edge, plated 
thro’ hole, glass fibre board 

6 Switch to isolate 3K memory area 

(Board shown with covers removed) 

BUY THE BOARD WITH THE MEMORY YOU NEED NOW! 
EXPAND IT LATER! ADD VICKIT OR VICKITI 
NOTHING REDUNDANT! NOTHING WASTED 


£49 

+VAT 



‘Expandable board fully socketed 
with 3K RAM fitted. 

NO NEED FOR A 
MOTHERBOARD OR 
EXPANSION CHASSIS 




offers HELP to 
programmers 


it also offers AUTO, DELETE, 
DUMP, FIND, HELP, OFF, 
RENUMBER, STEP, TRACE 
Example:- 


7 DIVISION BY ZERO ERROR IN 500 
READY. 

HELP 

500 J = SQR(A*B/@) 

READY 


HELP How many times have you wanted to 
scream “HELP!" when your VIC couldn’t interpret 
your program and all it would say was ?SYNTAX 
ERROR? Fret no longer: Now just type in HELP 
The line on which the error occurs will be shown 
and the erroneous portion of the line will be 
indicated in reverse video on the screen. Truly a 
great help in any learning or school situation. 



vic- 

Low cost 
3k Memory 

Lowest Cost! 

Compact Size! 

Gives 6 V 2 k user Ram! 

Allows high resolution graphics to 
be programmed! 

Complete user instructions 
included! 


£ 25.99 


VIC- 

Light Pen 






This high quality light pen works in 
both normal and Hi-Res modes on the 
Vic allowing simple interaction with the 
Vic without keyboard entry. Easy to 
program and easy to use. e.g. Menu 
selection, Non-keyboard entry, 
Teaching, Games. 

Feature: Touch sensitive “Enter” 
contacts to eliminate accidental entry. 


£ 25.00 






At last, Hi-resolution ' 
Graphics Made Easy 

In addition to all thejeatures of 
VICKIT, VICKIT II has. 


TEXT- swap between the hi-resolution mode and 

normal text mode 

GRAPHICS- (TEXT automatically set on ERROR) 
LINE- for drawing lines and boxes 

(filled or unfilled) 

CLEAR- to clear the graphics screen 

DRAW- to draw lines (more than 1 at a time) 

PUT- save and restore the contents of a 

rectangular area on the hi-res screen 
into and from an array 

FILL- fills an area on the screen 

SET- sets a point on the hi-res screen 

POINT- tests whether a point IS set on the 

hi-res screen 

VICKIT or VICKIT Hplugs into ROM Switchboard 
or Stack Memory Expansion Board 


SPECIAL INTRODUCTORY PRICE Only £64.00 

Fully socketed board (with cover) plus £1.50 p&p or £5.00 Secupcor 

plus 3K hi-res area memory plus VICKIT (Prices and p&p subjeci to VAT) 


DQICFQ*. 

BOARD vJith 3K 

BOARD with 8K 

BOARD with 8K plus 3K 
BOARD with 16K 

BOARD with 16Kplus3K 
BOARD with 24K 

BOARD with 24Kplus3K 

£49.00 

£69.00 

£85.00 

£99.00 

£115.00 

£129.00 

£145.00 

L SPECIAL 

^ Add ei 5 plus VAT for VICKIT 

if ordered with any memory 
(Usually £25 plus VAT if 
supplied separately) 



Additional Memory 

8K (4 chips) £39.00 


3K (2 chips) 


£ 20.00 


Stack Computer 
Services Limited 

290-298 Derby Road, Bootle, Liverpool 20 
Telephone: 051-933 5511 
Telex: 627026 (STACK G) 


Please add Li .50 p&p or £5.00 Securicor plus VAT 
Prices exclude VAT. 

Please make cheques payable to Stack Computer Services Ltd. 


24hr answerphone service. 
Please ring us day or night on 


051 933 5511 




A 


K 


ASK YOUR LOCAL COMMODORE VIC DEALER FOR DETAILS OF STACKS VIC PERIPHERALS 































































